GOjekt: Beschrelbung: Lizenzierter Anwender: M
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600
|nfo@th ingenieure.de
L 20. 08 2019 10:57/3.2.744 )
— =~
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 4 - WEA 4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar | Februar | Mérz | Aprit | Mai | Juni
1]08:35 1 08:06 15:13-16:23/70 | 07:08 15:25-15:56/31 | 06:53 | 05:43 | 04:52
| 16:02 ] 16:53 | 17:50 | 19:49 | 20:45 | 21:36
2| 08:35 { 08:04 15:13-16:25/72 | 07:06 15:28-15:54/26 | 06:50 | 05:41 | 04:51
| 16:03 | 16:55 | 17:52 | 19: 51 | 20:47 | 21:37
3]08:35 | 08:02 15:13-16:28/75 | 07:04 15:31-15:50/19 | 06: | 05:39 | 04:50
| 16:05 | 16:57 | 17:54 1 19: 53 | 20:48 | 21:38
4 | 08:35 | 08:01 15:13-16:30/77 | 07:01 | 06:45 ] 05:37 | 04:49
| 16:06 | 16:59 | 17:56 | 19:54 | 20:50 | 21:39
5108:35 1 07:59 15:12-16:31/79 | 06:59 17:25-17:32/3 | 06:43 | 05:35 | 04:48
| 16:07 | 17:01 | 17:58 | 19:56 | 20:52 | 21:41
6 | 08:34 | 07:57 15:12-16:31/79 | 06:57 17:27-17:34/7 | 06:41 ] 05:32 | 04:47
| 16:08 | 17:03 | 17:59 | 19:58 | 20:54 | 21:42
7| 08:34 | 07:55 15:12-16:30/78 | 06:54 17:24-17:36/12 | 06:38 ] 05:31 | 04:47
| 16:10 | 17:05 | 18:01 { 20:00 | 20:56 | 21:43
808:33 | 07:53 15:12-16:30/78 | 06:52 17:24-17:38/14 | 06: 36 | 05:29 | 04:46
| 16:11 | 17:07 | 18:03 | 20:0 | 20:58 | 21:44
9108:33 | 07:51 15:12-16:28/76 | 06:49 17:22-17:40/18 | 06:3 | 05:27 | 04:45
| 16:12 | 17:09 ] 18:05 | 20: 04 | 20:59 | 21:45
10 | 08:32 | 07:49 15:11-16:28/77 | 06:47 17:22-17:42/20 | 06:31 | 05:25 | 04:45
| 16:14 117:12 | 18:07 | 20:06 ] 21:01 | 21:46
11 | 08:32 | 07:48 15:11-16:26/75 | 06:45 17:22-17:43/21 | 06:28 | 05:23 | 04:44
| 16:15 | 17:14 | 18:09 | 20:08 | 21:03 | 21:46
12 ] 08:31 | 07:46 15:11-16:24/73 | 06:42 17:21-17:42/21 | 06:26 | 05:21 | 04:44
| 16:17 |17:16 {18:11 | 20:09 ] 21:05 | 21:47
13| 08:30 | 07:43 15:11-16:15/64 | 06:40 17:22-17:42/20 | 06:24 | 05:19 | 04:44
| 16:18 117:18 |18:13 } 20:11 | 21:06 ] 21:48
14 | 08:29 | 07:41 15:11-16:14/63 | 06:37 17:22-17:41/19 | 06:21 | 05:17 | 04:43
| 16:20 | 17:20 | 18:15 | 20:13 ] 21:08 |21:49
15 ] 08:28 | 07:39 15:12-16:11/59 | 06:35 17:23-17:40/17 }06:19 | 05:16 | 04:43
| 16:22 117:22 | 18:17 | 20:15 | 21:10 | 21:49
16 | 08:27 | 07:37 15:11-16:10/59 | 06:32 17:23-17:38/15 }06:17 | 05:14 | 04:43
| 16:23 117:24 | 18:19 | 20:17 | 21:12 | 21:50
17 | 08:26 15:32-15:39/7 | 07:35 15:12-16:10/58 | 06:30 17:26-17:36/10 | 06:14 | 05:12 | 04:43
| 16:25 117:26 ] 18:21 | 20:19 | 21:13 | 21:50
18 | 08:25 15:28-15:44/16 | 07:33 15:12-16:09/57 | 06:27 1 06:12 | 05:11 | 04:43
| 16:27 117:28 | 18:23 ] 20:21 | 21:15 | 21:51
19 ] 08:24 15:25-15:46/21 |07:31 15:13-16:09/56 | 06:25 | 06:09 ] 05:09 | 04:42
| 16:29 1 17:30 | 18:24 | 20:22 | 21:17 | 21:51
20 | 08:23 15:24-15:49/25 | 07:29 15:13-16:08/55 | 06:22 | 06:07 | 05:07 | 04:43
| 16:30 117:32 | 18:26 | 20:24 | 21:18 | 21.52
21108:22 15:23-15:52/29 | 07:27 15:14-16:08/54 | 06:20 | 06:05 | 05:06 | 04:43
| 16:32 117:34 | 18:28 | 20:26 | 21:20 | 21:52
22 08:21 15:21-15:53/32 | 07:24 15:15-16:07/52 | 06:18 ] 06:03 | 05:04 | 04:43
| 16:34 [17:36 | 18:30 | 20:28 | 21:21 | 21:52
23] 08:19 15:20-15:55/35 |07:22 15:15-16:05/50 | 06:15 | 06:00 | 05:03 | 04:43
| 16:36 117:38 | 18:32 | 20:30 | 21:23 | 21:53
24 | 08:18 16:00-16:06/6 | 07:20 15:17-16:05/48 | 06:13 | 05:58 | 05:02 | 04:43
| 16:38 15:19-15:56/37 | 17:40 | 18:34 | 20:32 ] 21:25 | 21:53
251 08:17 15:19-16:09/50 | 07:18 15:18-16:04/46 | 06:10 | 05:56 | 05:00 | 04:43
| 16:40 | 17:42 | 18:36 | 20:34 | 21:26 | 21:53
26 | 08:15 15:17-16:10/53 | 07:15 15:19-16:02/43 | 06:08 | 05:54 | 04:59 | 04:44
| 16:42 | 17:44 ] 18:38 | 20:36 | 21:28 } 21:53
27 | 08:14 15:16-16:12/56 | 07:13 15:21-16:01/40 | 06:05 | 05:51 | 04:58 | 04:44
| 16:44 1 17:46 | 18:39 | 20:37 | 21:29 ] 21:53
28] 08:12 15:16-16:15/59 | 07:11 15:22-15:58/36 | 06:03 | 05:49 | 04:56 | 04:45
| 16:45 } 17:48 | 18:41 | 20:39 | 21:30 | 21:53
29 | 08:11 15:15-16:17/62 | | 06:00 | 05:47 | 04:55 | 04:45
| 16:47 | | 18:43 | 20:41 | 21:32 | 21:52
30 | 08:09 15:15-16:19/64 | | 05:58 | 05:45 | 04:54 | 04:46
| 16:49 | | 18:45 | 20:43 | 21:33 | 21:52
31| 08:08 15:14-16:21/67 | | 06:55 | | 04:53 |
| 16:51 ] | 19:47 | 121:35 |
Sonnenscheinstunden | 248 1271 | 365 ] 419 | 494 | 511
Anzahl Minuten mit Schatten 619 1749 273 1] 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
-
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(Projekt: Beschrelbung: Lizerierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet

20.08.2019 10:57/3.2.744

\
”~ =~
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 4 - WEA 4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich van Sonnenauf- bis -untergang
Die Rotorfliiche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | November | Dezember
1}04:47 | 05:26 | 06:21 ] 07:15 18:01-18:21/20 | 07:13 14:40-15:55/75 | 08:09
| 21:52 | 21:17 | 20:11 | 18:56 | 16:45 | 15:59
2 | 04:47 | 05:28 | 06:23 | 07:16 18:01-18:21/20 |07:15 14:40-15:57/77 | 08:11
| 21:52 | 21:15 | 20:08 | 18:54 | 16:43 | 15:58
3 [04:48 | 05:29 | 06:24 | 07:18 18:00-18:21/21 | 07:17 14:40-15:58/78 | 08:12
| 21:51 | 21:14 | 20:06 | 18:51 | 16:41 | 15:57
4| 04:49 | 05:31 | 06:26 | 07:20 18:00-18:21/21 | 07:19 14:40-15:59/79 | 08:14
| 21:51 | 21:12 | 20:03 | 18:49 | 16:39 | 15:57
5| 04:50 | 05:33 | 06:28 | 07:22 17:59-18:19/20 | 07:21 14:42-16:00/78 | 08:15
| 21:50 | 21:10 |1 20:01 | 18:46 | 16:37 | 15:56
6 | 04:51 | 05:35 | 06:30 | 07:24 17:59-18:17/18 | 07:23 14:42-16:00/78 | 08:17
| 21:50 | 21:08 | 19:58 | 18:44 | 16:35 | 15:56
7} 04:51 | 05:36 | 06:32 | 07:26 18:00-18:14/14 | 07:25 14:42-16.00/78 | 08:18
| 21:49 | 21:06 | 19:56 | 18:42 | 16:33 | 15:55
8 | 04:52 ] 05:38 | 06:33 | 07:27 18:00-18:12/12 | 07:27 14:42-16:00/78 | 08:19
| 21:48 | 21:04 | 19:54 | 18:39 ] 16:31 | 15:55
9] 04:53 | 05:40 | 06:35 ] 07:29 18:02-18:09/7 | 07:29 14:43-15:59/76 | 08:21
| 21:48 | 21:02 | 19:51 | 18:37 ] 16:29 ] 15:54
10 | 04:55 | 05:42 | 06:37 ] 07:31 18:04-18:07/3 | 07:31 14:43-15:57/74 | 08:22
| 21:47 ] 21:00 | 19:49 | 18:34 | 16:28 ] 15:54
11 | 04:56 | 05:43 | 06:39 | 07:33 | 07:33 14:45-15:56/71 | 08:23
| 21:46 ] 20:58 | 19:46 | 18:32 | 16:26 | 15:53
12 | 04:57 | 05:45 | 06:41 | 07:35 16:05-16:23/18 | 07:35 14:45-15:54/69 | 08:24
| 21:45 | 20:56 | 19:44 | 18:30 | 16:24 } 15:53
13 | 04:58 | 05:47 | 06:42 | 07:37 16:01-16:27/26 | 07:37 14:46-15:52/66 | 08:25
121:44 | 20:54 | 1941 | 18:27 | 16:22 | 15:53
14 | 04:59 | 05:49 | 06:44 | 07:39 15:58-16:29/31 | 07:39 14:47-15:50/63 | 08:26
| 21:43 | 20:52 | 19:39 | 18:25 | 16:21 | 15:53
15 | 05:00 ] 05:50 | 06:46 | 07:41 15:55-16:31/36 | 07:41 14:48-15:48/60 | 08:27
| 21:42 | 20:50 | 19:36 | 18:22 | 16:19 | 15:53
16 | 05:02 } 05:52 | 06:48 | 07:42 15:53-16:33/40 | 07:43 14:49-15:46/57 | 08:28
| 21:41 | 20:47 ] 19:34 | 18:20 | 16:18 | 15:53
17 ] 05:03 | 05:54 | 06:49 | 07:44 15:51-16:34/43 | 07:44 14:50-15:44/54 | 08:29
| 21:40 | 20:45 | 19:31 | 18:18 | 16:16 | 15:53
18 | 05:04 | 05:56 | 06:51 | 07:46 15:50-16:35/45 | 07:46 14:51-15:42/51 | 08:30
| 21:39 | 20:43 | 19:29 | 18:15 | 16:14 ] 15:53
19 ] 05:06 [ 05:58 | 06:53 | 07:48 15:48-16:36/48 | 07:48 15:32-15:41/9 | 08:31
] 21:37 | 20:41 | 19:26 | 18:13 | 16:13 14:52-15:31/39 | 15:53
20 | 05:07 | 05:59 | 06:55 | 07:50 15:47-16:37/50 | 07:50 14:55-15:31/36 | 08:32
|21:36 | 20:39 | 19:24 | 18:11 | 16:12 | 15:54
21 | 05:09 | 06:01 | 06:57 | 07:52 15:46-16:37/51 | 07:52 14:56-15:30/34 | 08:32
] 21:35 | 20:36 ] 19:21 | 18:09 | 16:10 | 15:54
22 ] 05:10 | 06:03 | 06:58 | 07:54 15:45-16:38/53 | 07:54 14:58-15:28/30 | 08:33
| 21:33 | 20:34 | 19:19 | 18:06 | 16:09 | 15:54
23] 05:12 | 06:05 | 07:00 | 07:56 15:44-16:38/54 | 07:56 15:00-15:27/27 | 08:33
| 21:32 | 20:32 | 19:16 | 18:04 | 16:08 | 15:55
24| 05:13 | 06:07 | 07:02 | 07:58 15:43-16:39/56 | 07:57 15:02-15:25/23 | 08:34
| 21:30 | 20:29 | 19:14 | 18:02 | 16:06 | 15:55
25 | 05:15 | 06:08 | 07:04 | 08:00 15:42-16:39/57 | 07:59 15:04-15:23/19 | 08:34
| 21:29 | 20:27 ] 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 | 06:10 | 07:06 | 08:02 15:41-16:39/58 [ 08:01 15:07-15:20/13 | 08:35
| 21:27 | 20:25 | 19:09 | 17:57 | 16:04 | 15:57
27 | 05:18 | 06:12 ] 07:07 18:12-18:13/1 | 07:04 14:41-15:39/58 | 08:03 | 08:35
[ 21:26 | 20:22 | 19:06 | 16:55 | 16:03 | 15:57
28 | 05:20 | 06:14 ] 07:09 18:06-18:17/11 | 07:06 14:41-15:40/59 | 08:04 ] 08:35
| 21:24 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 1 05:21 | 06:16 ] 07:11 18:04-18:19/15 | 07:07 14:41-15:43/62 | 08:06 | 08:35
| 21:22 | 20:18 | 19:01 { 16:51 | 16:01 | 15:59
30| 05:23 } 06:17 | 07:13 18:02-18:20/18 | 07:09 14:41-15:45/64 | 08:08 | 08:35
| 21:21 | 20:15 | 18:59 | 16:49 | 16:00 | 16:00
31]05:24 | 06:19 | | 07:11 15:47-15:53/6 | | 08:35
| 21:19 | 20:13 | | 16:47 14:41-15:46/65 | | 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 0 0 45 1136 1492 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
. —
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Projekd: Beschrelbung: Lizenzierter Anwender: ﬂ

19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
g 20.08.2019 10:57/3.2.744 >
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 5 - WEA 5 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar |Mdrz | April | Mai | Juni
1] 08:35 15:04-15:27/23 | 08:06 | 07:08 | 06:53 ] 05:43 19:51-20:10/19 | 04:52 05:25-05:49/24
| 16:02 | 16:53 | 17:50 | 19:49 | 20:45 | 21:36
2| 08:35 15:03-15:28/25 | 08:04 | 07:06 | 06:50 | 05:41 19:51-20:10/19 | 04:51 05:24-05:49/25
| 16:03 | 16:55 | 17:52 {19:51 | 20:47 | 21:37
3] 08:35 15:04-15:29/25 | 08:02 | 07:04 | 06:48 ] 05:39 19:53-20:10/17 | 04:50 05:23-05:50/27
| 16:05 | 16:57 | 17:54 11953 | 20:48 | 21:38
4| 08:35 15:04-15:30/26 | 08:01 | 07:01 | 06:45 | 05:37 19:54-20:08/14 | 04:49 05:23-05:51/28
| 16:06 | 16:59 | 17:56 | 19:54 | 20:50 | 21:39
5]08:35 15:04-15:32/28 | 07:59 | 06:59 | 06:43 | 05:35 19:55-20:07/12 | 04:48 05:22-05:52/30
| 16:07 | 17:01 117:58 | 19:56 | 20:52 | 21:41
6 | 08:34 15:04-15:33/29 | 07:57 | 06:57 | 06:41 | 05:33 19:57-20:04/7 | 04:48 21:06-21:08/2
| 16:08 | 17:03 |1 17:59 ] 19:58 | 20:54 | 21:42 05:21-05:52/31
7 | 08:34 15:05-15:34/29 | 07:55 | 06:54 | 06:38 | 05:31 | 04:47 21:06-21:10/4
] 16:10 | 17:05 | 18:01 | 20:00 | 20:56 | 21:43 05:21-05:53/32
8| 08:33 15:05-15:35/30 [ 07:53 | 06:52 | 06:36 | 05:29 | 04:46 21:05-21:10/5
| 16:11 | 17:07 | 18:03 | 20:02 | 20:58 | 21:44 05:20-05:53/33
9] 08:33 15:05-15:35/30 | 07:51 | 06:49 | 06:33 | 05:27 | 04:46 21:05-21:11/6
| 16:12 1 17:10 | 18:05 | 20:04 | 20:59 | 21:45 05:20-05:54/34
10 | 08:32 15:05-15:35/30 | 07:49 | 06:47 | 06:31 | 05:25 | 04:45 21:04-21:12/8
| 16:14 117:12 | 18:07 | 20:06 | 21:01 | 21:46 05:19-05:54/35
11 { 08:32 15:07-15:37/30 | 07:48 | 06:45 | 06:28 | 05:23 | 04:44 21:04-21:13/9
| 16:15 |17:14 | 18:09 | 20:08 | 21:03 | 21:46 05:19-05:55/36
12 | 08:31 15:07-15:37/30 | 07:46 | 06:42 | 06:26 | 05:21 | 04:44 21:04-21:14/10
| 16:17 117:16 | 18:11 | 20:09 | 21:05 | 21:47 05:19-05:56/37
13 | 08:30 15:07-15:37/30 | 07:44 | 06:40 | 06:24 | 05:19 | 04:44 21:04-21:14/10
| 16:19 |17:18 ] 18:13 | 20:11 | 21:06 | 21:48 05:18-05:55/37
14 | 08:29 15:08-15:38/30 | 07:41 | 06:37 | 06:21 ] 05:17 | 04:43 21:04-21:15/11
| 16:20 | 17:20 | 18:15 | 20:13 | 21:08 | 21:49 05:18-05:56/38
15 | 08:28 15:07-15:37/30 | 07:39 | 06:35 ] 06:19 | 05:16 | 04:43 21:04-21:15/11
| 16:22 | 17:22 ] 18:17 | 20:15 | 21:10 | 21:49 05:18-05:56/38
16 | 08:27 15:08-15:38/30 | 07:37 | 06:32 | 06:17 | 05:14 | 04:43 21:04-21:16/12
| 16:23 |17:24 | 18:19 | 20:17 | 21:12 | 21:50 05:18-05:57/39
17 | 08:26 15:08-15:38/30 | 07:35 | 06:30 [ 06:14 |1 05:12 | 04:43 21:04-21:17/13
} 16:25 | 17:26 | 18:21 | 20:19 | 21:13 | 21:50 05:18-05:57/39
18 | 08:25 15:09-15:39/30 | 07:33 | 06:27 1 06:12 | 05:11 | 04:43 21:04-21:17/13
| 16:27 | 17:28 | 18:23 | 20:21 | 21:15 | 21:51 05:18-05:57/39
19 | 08:24 15:09-15:38/29 | 07:31 1 06:25 | 06:10 | 05:09 | 04:43 21:04-21:17/13
| 16:29 |117:30 | 18:24 | 20:22 | 21:17 ] 21:51 05:18-05:58/40
20 | 08:23 15:10-15:38/28 | 07:29 | 06:23 | 06:07 | 05:07 | 04:43 21:05-21:18/13
| 16:30 | 17:32 | 18:26 | 20:24 | 21:18 | 21:52 05:18-05:58/40
21| 08:22 15:11-15:39/28 | 07:27 |1 06:20 | 06:05 19:58-19:59/1 | 05:06 | 04:43 21:05-21:18/13
| 16:32 | 17:34 | 18:28 | 20:26 | 21:20 ] 21:52 05:18-05:58/40
22 | 08:21 15:11-15:38/27 | 07:24 | 06:18 | 06:03 19:56-20:01/5 | 05:04 | 04:43 21:05-21:18/13
| 16:34 | 17:36 | 18:30 | 20:28 | 21:21 | 21;52 05:18-05:58/40
23] 08:19 15:13-15:38/25 | 07:22 | 06:15 ] 06:00 19:55-20:03/8 | 05:03 | 04:43 21:06-21:19/13
| 16:36 1 17:38 } 18:32 | 20:30 | 21:23 | 21:53 05:19-05:59/40
24| 08:18 15:13-15:38/25 | 07:20 1 06:13 | 05:58 19:53-20:05/12 | 05:02 | 04:43 21:06-21:19/13
| 16:38 | 17:40 | 18:34 | 20:32 | 21:25 ] 21:53 05:19-05:59/40
25 {08:17 15:15-15:38/23 | 07:18 | 06:10 | 05:56 19:53-20:07/14 | 05:00 | 04:44 21:05-21:18/13
| 16:40 117:42 | 18:36 | 20:34 | 21:26 | 21:53 05:19-05:59/40
26 | 08:15 15:16-15:36/20 | 07:15 | 06:08 105:54 19:52-20:08/16 | 04:59 05:31-05:40/9 | 04:44 21:06-21:19/13
| 16:42 | 17:44 | 18:38 | 20:36 | 21:28 | 21:53 05:20-05:59/39
27 | 08:14 15:17-15:35/18 | 07:13 | 06:05 1 05:51 19:52-20:10/18 | 04:58 05:30-05:42/12 | 04:44 21:06-21:18/12
| 16:44 | 17:46 | 18:39 | 20:37 | 21:29 | 21:53 05:20-05:59/39
28 | 08:12 15:20-15:34/14 ] 07:11 | 06:03 1 05:49 19:51-20:11/20 | 04:56 05:29-05:44/15 | 04:45 21:06-21:18/12
| 16:45 | 17:48 | 18:41 | 20:39 | 21:30 | 21:53 05:21-06:00/39
29 | 08:11 15:22-15:32/10 | } 06:00 | 05:47 19:51-20:11/20 | 04:55 05:28-05:46/18 | 04:45 21:07-21:18/11
| 16:47 | | 18:43 | 20:41 | 21:32 | 21:52 05:21-05:59/38
30 | 08:09 | | 05:58 | 05:45 19:51-20:11/20 | 04:54 05:27-05:47/20 | 04:46 21:08-21:19/11
| 16:49 | | 18:45 } 20:43 | 21:33 | 21:52 05:22-06:00/38
31]08:08 | | 06:55 | | 04:53 05:26-05:48/22 |
] 16:51 | | 19:47 | | 21:35 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
Anzah! Minuten mit Schatten 762 0 0 134 184 1339
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
- _/
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";mjeld: Beschrelbung: Lizenzierter Anwender:
19-095-GBK-02 Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraSe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

= s
o —\
SHADOW - Kalender pro WEA
erechnung: ZusatzbelastungWEA: 5 - WEA 5 J
Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal magliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | SeptembgOktober | November | Dezember
1} 04:47 21:08-21:18/10 | 05:26 | 06:21 | 07:15 | 07:13 | 08:09 14:49-15:19/30
| 21:52 05:22-05:59/37 | 21:17 | 20: 11 | 18:56 | 16:45 | 15:59
2 | 04:47 21:08-21:18/10 | 05:28 | 06:2 | 07:16 | 07:15 | 08: 11 14:48-15:18/30
| 21:52 05:23-06:00/37 | 21:15 ] 20: 08 | 18:54 | 16:43 | 15:5
3| 04:48 21:09-21:18/9 | 05:30 | 06:24 | 07:18 | 07:17 | 08:1 14:49-15:19/30
| 21:51 05:24-06:00/36 | 21:14 | 20:06 | 18:51 | 16:41 | 15:58
4 | 04:49 21:09-21:16/7 | 05:31 | 06:26 | 07:20 1 07:19 | 08:14 14:50-15:20/30
} 21:51 05:25-06:00/35 | 21:12 | 20:03 | 18:49 ] 16:39 | 15:57
5104:50 21:10-21:16/6 | 05:33 | 06:28 | 07:22 | 07:21 | 08:15 14:50-15:19/29
} 21:50 05:25-05:59/34 | 21:10 | 20:01 | 18:47 | 16:37 | 15:56
6| 04:51 21:11-21:16/5 | 05:35 | 06:30 | 07:24 } 07:23 | 08:17 14:51-15:20/29
| 21:50 05:26-05:59/33 | 21:08 | 19:58 | 18:44 | 16:35 | 15:56
7 | 04:52 21:12-21:16/4 | 05: 36 | 06:32 | 07:26 1 07:25 | 08:18 14:51-15:20/29
| 21:49 05:27-05:59/32 | 21:01 | 19:56 | 18:42 | 16:33 | 15:55
8 | 04:53 21:13-21:15/2 | 05:3| 20:07-20:13/6 | 06:33 ] 07:28 } 07:27 | 08:19 14:52-15:20/28
| 21:48 05:28-05:59/31 | 21:04 | 19:54 | 18:39 | 16:31 | 15:55
9 | 04:54 05:29-05:59/30 | 05:40 20:05-20:16/11 | 06:35 1 07:29 1 07:29 | 08:21 14:52-15:19/27
| 21:48 | 21:02 | 19:51 | 18:37 | 16:29 | 15:54
10 | 04:55 05:30-05:58/28 | 05:42 20:02-20:16/14 | 06:37 ] 07:31 1 07:31 | 08:22 14:52-15:18/26
| 21:47 | 21:00 ] 19:49 ] 18:34 | 16:28 | 15:54
11 | 04:56 05:31-05:58/27 | 05:43 20:01-20:18/17 | 06:39 | 07:33 |1 07:33 | 08:23 14:54-15:19/25
| 21:46 | 20:58 | 19:46 | 18:32 | 16:26 | 15:53
12 | 04:57 05:32-05:57/25 | 05:45 20:01-20:19/18 | 06:41 ] 07:35 ] 07:35 | 08:24 14:54-15:18/24
| 21:45 | 20:56 | 19:44 | 18:30 | 16:24 | 15:53
13 | 04:58 05:33-05:57/24 | 05:47 19:59-20:19/20 | 06:42 | 07:37 | 07:37 | 08:25 14:55-15:18/23
| 21:44 } 20:54 | 19:41 | 18:27 | 16:22 | 15:53
14 | 04:59 05:34-05:56/22 | 05:49 19:59-20:19/20 | 06:44 | 07:39 | 07:39 14:56-15:02/6 | 08:26 14:55-15:17/22
| 21:43 | 20:52 | 19:39 | 18:25 | 16:21 | 15:53
15 | 05:01 05:35-05:55/20 | 05:51 19:59-20:20/21 | 06:46 | 07:41 | 07:41 14:53-15:05/12 | 08:27 14:56-15:17/21
| 21:42 | 20:50 | 19:36 | 18:22 | 16:19 | 15:53
16 | 05:02 05:37-05:55/18 | 05:52 19:58-20:19/21 | 06:48 | 07:42 | 07:43 14:51-15:07/16 | 08:28 14:56-15:17/21
| 21:41 | 20:47 ] 19:34 | 18:20 | 16:18 ] 15:53
17 | 05:03 05:38-05:53/15 | 05:54 19:58-20:17/19 | 06:49 | 07:44 | 07:44 14:49-15:09/20 | 08:29 14:57-15:17/20
| 21:40 | 20:45 | 19:31 | 18:18 | 16:16 | 15:53
18 | 05:05 05:39-05:51/12 | 05:56 19:59-20:15/16 | 06:51 | 07:46 | 07:46 14:48-15:10/22 | 08:30 14:58-15:18/20
| 21:39 | 20:43 | 19:29 | 18:15 | 16:15 | 15:53
19 | 05:06 05:40-05:49/9 | 05:58 19:58-20:13/15 | 06:53 | 07:48 | 07:48 14:48-15:11/23 | 08:31 14:58-15:17/19
| 21:37 | 20:41 ] 19:26 | 18:13 | 16:13 | 15:53
20 | 05:07 | 05:59 19:59-20:11/12 | 06:55 | 07:50 | 07:50 14:48-15:13/25 | 08:32 14:58-15:18/20
| 21:36 ] 20:39 | 19:24 | 18:11 | 16:12 | 15:54
21 | 05:09 | 06:01 20:00-20:09/9 | 06:57 | 07:52 | 07:52 14:48-15:14/26 | 08:32 14:59-15:18/19
| 21:35 | 20:36 | 19:21 | 18:09 ] 16:10 | 15:54
22 | 05:10 | 06:03 20:00-20:06/6 | 06:58 | 07:54 | 07:54 14:47-15:14/27 | 08:33 14:59-15:18/19
|1 21:33 ] 20:34 | 19:19 | 18:06 | 16:09 | 15:55
23| 05:12 | 06:05 20:02-20:04/2 | 07:00 | 07:56 | 07:56 14:47-15:15/28 | 08:33 15:00-15:19/19
| 21:32 | 20:32 | 19:16 | 18:04 | 16:08 | 15:55
24 | 05:13 | 06:07 | 07:02 |1 07:58 | 07:57 14:47-15:16/29 | 08:34 15:00-15:19/19
| 21:30 ] 20:29 | 19:14 | 18:02 | 16:06 | 15:56
25 | 05:15 | 06:08 | 07:04 | 08:00 | 07:59 14:46-15:15/29 | 08:34 15:00-15:20/20
|21:29 | 20:27 | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 | 06:10 | 07:06 | 08:02 | 08:01 14:46-15:16/30 | 08:35 15:02-15:21/19
| 21:27 | 20:25 | 19:09 | 17:58 | 16:04 | 15:57
27 | 05:18 | 06:12 | 07:07 | 07:04 | 08:03 14:47-15:17/30 | 08:35 15:02-15:22/20
| 21:26 | 20:22 | 19:06 | 16:55 | 16:03 | 15:58
28 | 05:20 | 06:14 | 07:09 |1 07:06 | 08:04 14:47-15:17/30 | 08:35 15:02-15:22/20
| 21:24 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 | 06:16 | 07:11 | 07:07 | 08:06 14:47-15:18/31 | 08:35 15:02-15:23/21
| 21:22 | 20:18 | 15:01 | 16:51 | 16:01 | 15:59
30| 05:23 | 06:17 ] 07:13 | 07:09 | 08:08 14:48-15:18/30 | 08:35 15:03-15:24/21
|21:21 | 20:15 | 18:59 | 16:49 | 16:00 | 16:00
31| 05:24 | 06:19 | | 07:11 | | 08:35 15:03-15:25/22
121:19 | 20:13 | | 16:47 | ] 16:01
Sonnenscheinstunden | 515 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 558 227 0 0 414 722
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (S$:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten )
o
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(Profekt: Beschreibung: Uzenzierter Amwender:
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

" -7
z ~
SHADOW - Kalender pro WEA
:¥rechnung: ZusatzbelastungWEA: 6 - WEA 6 )
oraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Médrz | April | Mai | Juni
1]08:35 14:30-14:57/27 | 08:06 | 07:08 | 06:53 | 05:43 | 04:52 20:50-21:03/13
| 16:02 12:57-13:36/39 | 16:53 |1 17:50 | 19:49 | 20:45 | 21:36 05:30-05:56/26
2 | 08:35 14:30-14:56/26 | 08:04 | 07:06 | 06:50 | 05:41 | 04:51 20:49-21:04/15
| 16:03 12:57-13:36/39 | 16:55 | 17:52 | 19:51 | 20:47 | 21:37 05:30-05:55/25
3108:35 14:31-14:57/26 | 08:02 | 07:04 | 06:48 | 05:39 | 04:50 20:49-21:05/16
| 16:05 12:58-13:36/38 | 16:57 | 17:54 | 19:53 | 20:48 | 21:38 05:30-05:54/24
4| 08:35 14:31-14:57/26 | 08:01 | 07:01 | 06:45 ] 05:37 | 04:49 20:49-21:07/18
] 16:06 12:58-13:36/38 | 16:59 | 17:56 | 19:54 | 20:50 | 21:39 05:32-05:54/22
5108:35 14:32-14:57/25 | 07:59 | 06:59 | 06:43 | 05:35 | 04:48 20:48-21:08/20
| 16:07 12:59-13:36/37 | 17:01 | 17.57 | 19:56 | 20:52 | 21:41 05:32-05:53/21
6 | 08:34 14:33-14:57/24 | 07:57 | 06:57 | 06:41 ] 05:32 06:01-06:02/1 | 04:47 20:47-21.08/21
] 16:08 13:00-13:36/36 | 17:03 | 17:59 | 19:58 | 20:54 | 21:42 05:32-05:51/19
7 |1 08:34 14:34-14:58/24 | 07:55 | 06:54 | 06:38 ] 05:31 05:59-06:03/4 | 04:47 20:48-21:10/22
| 16:10 13:01-13:36/35 | 17:05 | 18:01 | 20:00 | 20:56 | 21:43 05:33-05:52/19
8] 08:33 14:35-14:58/23 | 07:53 | 06:52 | 06:36 | 05:29 05:57-06:04/7 | 04:46 20:47-21:10/23
| 16:11 13:02-13:36/34 | 17:07 | 18:03 | 20:02 | 20:58 | 21:44 05:33-05:51/18
9] 08:33 14:35-14:58/23 | 07:51 | 06:49 | 06:33 | 05:27 05:56-06:05/9 | 04:45 20:47-21:11/24
| 16: 12 13:03-13:35/32 ] 17:09 | 18:05 | 20:04 | 20:59 | 21:45 05:34-05:51/17
10 | 08:32 14:36-14:57/21 | 07:49 16:42-16:43/1 | 06:47 | 06:31 | 05:25 05:54-06:06/12 | 04:45 20:47-21:12/25
| 16:14 13:04-13:35/31 |17:12 | 18:07 | 20:06 | 21:01 | 21:46 05:34-05:50/16
11 | 08;31 14:38-14:58/20 | 07:47 16:39-16:45/6 | 06:45 | 06:28 ] 05:23 05:52-06:06/14 | 04:44 20:47-21:13/26
| 16:15 13:06-13:35/29 |17:14 | 18:09 | 20:08 | 21:03 | 21:46 05:35-05:51/16
12 | 08:31 14:39-14:58/19 | 07:45 16:37-16:48/11 | 06:42 | 06:26 ] 05:21 05:51-06:07/16 | 04:44 20:47-21:13/26
| 16:17 13:08-13:34/26 ]17:16 {18:11 | 20:09 ] 21:05 | 21:47 05:36-05:51/15
13 1 08;30 14:40-14:57/17 | 07:43 16:36-16:50/14 | 06:40 | 06:24 ] 05:19 05:49-06:07/18 | 04:44 20:47-21:13/26
116:18 13:09-13:34/25 |17:18 | 18:13 | 20:11 | 21:06 | 21:48 05:36-05:50/14
14 | 08:29 14:41-14:57/16 | 07:41 16:35-16:52/17 | 06:37 | 06:21 ] 05:17 05:47-06:07/20 | 04:43 20:47-21:14/27
116:20 13:11-13:33/22 |17:20 | 18:15 | 20:13 ] 21:08 | 21:49 05:36-05:50/14
15 | 08;28 14:42-14:55/13 | 07:39 16:35-16:55/20 | 06:35 | 06:19 ] 05:16 05:46-06:08/22 | 04:43 20:47-21:14/27
116:22 13:13-13:30/17 | 17:22 | 18:17 | 20:15 |1 21:10 | 21:49 05:37-05:50/13
16 | 08;27 14:45-14:53/8 | 07:37 16:33-16:55/22 | 06:32 | 06:16 | 05:14 05:44-06:07/23 | 04:43 20:47-21:15/28
116:23 13:16-13:28/12 | 17:24 | 18:19 | 20:17 | 21:12 | 21:50 05:38-05:50/12
17 | 08:26 | 07:35 16:33-16:56/23 | 06:30 | 06:14 ] 05:12 05:43-06:08/25 | 04:43 20:48-21:15/27
| 16:25 | 17:26 | 18:21 | 20:19 | 21:13 | 21:50 05:38-05:50/12
18 | 08:25 | 07:33 16:33-16:56/23 | 06:27 | 06:12 ] 05:11 05:41-06:07/26 | 04:43 20:48-21:15/27
| 16:27 | 17:28 | 18:22 | 20:21 | 21:15 | 21:51 05:39-05:50/11
19 | 08:24 | 07:31 16:33-16:56/23 | 06:25 | 06:09 ] 05:09 05:40-06:07/27 | 04:42 20:48-21:15/27
] 16:29 | 17:30 | 18:24 | 20:22 | 21:17 | 21:51 05:39-05:50/11
20 | 08:23 | 07:29 16:33-16:55/22 | 06:22 | 06:07 ] 05:07 05:38-06:06/28 | 04:43 20:48-21:16/28
] 16:30 | 17:32 | 18:26 | 20:24 | 21:18 | 21:52 05:39-05:50/11
21| 08:22 | 07:26 16:34-16:55/21 | 06:20 | 06:05 ] 05:06 05:37-06:06/29 | 04:43 20:48-21:16/28
] 16:32 | 17:34 | 18:28 | 20:26 ] 21:20 | 21:52 05:39-05:50/11
22 | 08:21 | 07:24 16:35-16:55/20 | 06:18 | 06:03 | 05:04 05:36-06:06/30 | 04:43 20:48-21:16/28
| 16:34 | 17:36 | 18:30 | 20:28 | 21:21 | 21:52 05:39-05:50/11
23| 08:19 | 07:22 16:35-16:53/18 | 06:15 | 06:00 ] 05:03 05:34-06:05/31 | 04:43 20:48-21:16/28
| 16:36 | 17:38 | 18:32 | 20:30 | 21:23 | 21:52 05:40-05:51/11
24 | 08:18 | 07:20 16:36-16:52/16 | 06:13 | 05:58 ] 05:02 05:33-06:05/32 | 04:43 20:49-21:17/28
| 16:38 | 17:40 | 18:34 | 20:32 | 21:25 | 21:53 05:40-05:51/11
25| 08: 17 | 07:18 16:39-16:50/11 | 06:10 | 05:56 ] 05:00 05:32-06:04/32 | 04:44 20:49-21:16/27
| 16: | 17:42 | 18:36 | 20:34 | 21:26 | 21:53 05:40-05:51/11
26 | 08: 15 1 07:15 16:43-16:45/2 | 06:08 | 05:54 ] 04:59 05:31-06:04/33 | 04:44 20:50-21:17/27
| 16:42 | 17:44 ] 18:38 | 20:36 | 21:28 | 21:53 05:41-05:52/11
27 | 08: 14 1 07:13 | 06:05 | 05:51 | 04:58 05:30-06:03/33 | 04:44 20:50-21:17/27
| 16: 1 17:46 ] 18:38 | 20:37 | 21:29 | 21:53 05:40-05:52/12
28 | 08: 12 | 07:11 | 06:03 | 05:49 | 04:56 05:29-06:02/33 | 04:45 20:49-21:16/27
| 16:45 | 17:48 | 18:41 | 20:39 | 21:30 | 21:53 05:41-05:53/12
29| 08:11 ] | 06:00 | 05:47 | 04:55 20:56-21:00/4 | 04:45 20:50-21:17/27
| 16:47 | | 18:43 | 20:41 | 21:32 05:29-06:01/32 | 21:52 05:40-05:53/13
30 | 08:09 | | 05:58 | 05:45 | 04:54 20:53-21:01/8 | 04:46 20:51-21:18/27
| 16:49 | | 18:45 | 20:43 | 21:33 05:29-05:58/29 | 21:52 05:40-05:54/14
31 | 08:07 ] | 06:55 | | 04:53 20:52-21:02/10
| 16:51 | | 19:47 | | 21:34 05:30-05:57/27 |
Sonnenscheinstunden | 248 1271 | 365 | 419 | 494 ] 511
Anzahi Minuten mit Schatten 828 270 0 1] 615 1193
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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(Projeid:

19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwendes:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:

20.08.2019 10:57/3.2.744

I\

(SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 6 - WEA 6

VAN

Referenzjahr fur Kalender

| Juli

1} 04:47
| 21:52
2] 04:47
| 21:52

Sonnenscheinstunden | 515
Anzahl Minuten mit Schatten

Tag im Monat

N

Sonnenaufgang
Sonnenuntergang (SS:MM)

20:51-21:17/26
05:39-05:54/15
20:51-21:17/26
05:40-05:55/15
20:52-21:18/26
05:40-05:56/16
20:52-21:17/25
05:40-05:56/16
20:52-21:16/24
05:39-05:56/17
20:53-21:16/23
05:39-05:57/18
20:54-21:16/22
05:39-05:58/19
20:54-21:15/21
05:39-05:58/19
20:55-21:14/19
05:39-06:00/21
20:56-21:14/18
05:38-06:01/23
20:57-21:13/16
05:38-06:02/24
20:57-21:12/15
05:38-06:03/25
20:58-21:11/13
05:38-06:04/26
21:00-21:10/10
05:38-06:05/27
21:01-21:09/8

05:37-06:07/30
21:06-21:08/2

05:38-06:10/32
05:38-06:11/33

05:39-06:12/33
05:40-06:13/33
05:42-06:14/32
05:43-06:15/32
05:44-06:15/31
05:46-06:16/30
05:47-06:16/29
05:49-06:17/28
05:50-06:17/27
05:52-06:18/26
05:53-06:18/25
05:55-06:18/23
05:56-06:18/22

05:58-06:18/20

1061

(5S:MM)

2019

| August

| 05:26 05:59-06:17/18
21:17
5:28 06:01-06:17/16
15
:29 06:02-06:16/14

NONO

UROROROROROR O

=g
5K

14
:31 06:04-06:16/12
112
:33 06:05-06:15/10
:10
:35 06:07-06:14/7
:08
36 06:09-06:13/4
:06

138 06:10-06:11/1
04

5:42
1:00

0:54
5:49
0:52

6:15

82

(Voraussetzungen fiir Berechnung des Schattenwurfs

7:11
6:47

16:06-16:18/12

| SeptembdiDktober

| 06:21 1 07:15

]20:11 | 18:56

] 06:23 | 07:16

120:08 | 18:54

| 06:24 | 07:18

|20:06 ] 18:51

]06:26 | 07:20

120:03 | 18:49

|06:28 | 07:22

120:01 | 18:46

106:30 | 07:24

| 19:58 | 18:44

]06:32 | 07:26

119:56 | 18:42

| 06:33 | 07:27

| 19:54 | 18:39

] 06:35 | 07:29

119:51 | 18:37

106:37 [ 07:31

| 19:49 | 18:34

| 06:39 | 07:33

|19:46 | 18:32

| 06:41 [ 07:35

| 19:44 | 18:30

| 06:42 | 07:37

] 19:41 | 18:27

| 06:44 | 07:39

119:39 | 18:25

| 06:46 | 07:41

119:36 | 18:22

| 06:48 | 07:42

]19:34 | 18:20

| 06:49 | 07:44

119:31 | 18:18

| 06:51 | 07:46 17:10-17:21/11
119:29 | 18:15

| 06:53 | 07:48 17:08-17:23/15
119:26 | 18:13

1 06:55 | 07:50 17:06-17:24/18
119:24 | 18:11

1 06:57 | 07:52 17:05-17:25/20
119:21 | 18:09

1 06:58 | 07:54 17:04-17:26/22
119:19 | 18:06

107:00 | 07:56 17:03-17:26/23
119:16 | 18:04

107:02 | 07:58 17:03-17:26/23
119:14 | 18:02

107:04 | 08:00 17:03-17:26/23
119:11 | 18:00

1 07:06 | 08:02 17:03-17:25/22
119:09 | 17:57

107:07 | 07:04 16:03-16:25/22
119:06 | 16:55

107:09 | 07:05 16:03-16:24/21
119:04 | 16:53

| 07:11 | 07:07 16:04-16:22/18
119:01 | 16:51

107:13 | 07:09 16:05-16:20/15
118:59 | 16:49

| |0

| I 1

1 I3

0

w
o

265

Die dargesteliten Zeiten sind die astronomisch maximal magliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
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Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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(Projekt: Beschreibung: Uzenaierter Anwender: B
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstra3e 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
L 20.08.2019 10:57/3.2.744 P
"
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 7 - WEA 7 )
(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |[Februar |Miirz | April | Mai {Juni | Juli |August | Oktober | b
1(08:35 | 08:06 | 07:08 06:53 05:43 19: 41 20:09/28 | 04:52 20:49-21:03/14 | 04:47 20:51-21:18/27 | 05: 26 06:10-06:39/29 07:15 07:13 08:09
16:02 17:50 19:49 21:36 05:25-05:27/2 21:52 05:22-05:37/15 21 18:56 16:45 15:59
2]08:35 07:06 06:50 04:51 20:49-21:04/15 | 04:47 20:52-21:18/26 07:16 07:15 08:11
16:03 17:52 19:51 21:37 05:24-05:28/4 21:52 05:23-05:37/14 18:54 16:43 15:58
07:04 06:48 04:50 20:48-21:05/17 | 04:48 20:52-21:18/26 07:18 07:17 08:12
17:59 19:53 21:38 05:23-05:28/5 21:51 05:24-05:38/14 18: 51 16:41 15:58
07:01 06:45 04:49 20:48-21:07/19 | 04:42 20:52-21:16/24 . 07:19 08:14
17:56 19:54 21:39 05:23-05:30/7 21:51 05:25-05:38/13 16:39 15:57
06:59 06:43 04:48 20:48-21:08/20 | 04:50 20:52-21:16/24 07:21 08:15
17:58 19:56 21:41 05:22-05:30/8 21:50 05:25-05:37/12 16:37 15:56
06:57 06:41 04:48 20:47-21:08/21 | 04:51 20:53-21:16/23 07:23 08:17
17:59 19:58 21:42 05:21-05:30/9 | 21:50 05:26-05:37/11 16:35 15:56
06:54 06:38 04:47 20:48-21:10/22 | 04:52 20:54-21:16/22 07:25 08:18
18:01 20:00 i 21:43 05:21-05:31/10 | 21:49 05:27-05:37/10 16:33 15:55
06:52 06:36 i 04:46 20:47-21:10/23 | 04:52 20:54-21:15/21 07:27 08:19
18:03 20:02 21:44 05:20-05:31/11 | 21:48 05:28-05:37/9 16:31 15:55
06:49 06:33 04:46 20:48-21:11/23 | 04:54 20:55-21:14/19 07:29 08:21
18:05 20:04 21:45 05:20-05:32/12 | 21:48 05:25-05:37/8 16:29 15:54
06:47 06:31 04:45 20:47-21:12/25 | 04:55 20:55-21:14/19 B 1 07:31 08:22
18:07 20:06 21:46 05:19-05:32/13 | 21:47 05:30-05:36/6 21:00 06:14-06:55/41 | 19:49 16:28 15:54
06:45 06:28 04:44 20:47-21:13/26 | 04:56 20:56-21:13/17 | 05:43 19:50-20:18/28 | 06:39 07:33 08:23
18:09 20:08 21:46 05:19-05:33/14 | 21:46 05:31-05:36/5 20:58 05:15-06:55/40 | 19:46 16:26 15:53
06:42 06:26 04:94 20:48-21:14/26 |} 04:57 20:57-21:12/15 | 05:45 19:50-20:18/28 | 06:41 07:35 08:24
18:11 20:09 05:! 59~OG 31/32 21:47 05:19-05:33/14 | 21:45 05:32-05:35/3 20:56 06:17-06:55/38 |19:44 16:24 15:53
06:40 06:24 05:19 05:59-06:29/30 | D4:44 20:47-21:14/27 | 04:58 20:57-21:11/14 | 05:47 19:49-20:18/29 | 06:42 07:37 08:25
18:13 20:11 21:06 21:48 05:18-05:33/15 | 21:44 05:33-05:35/2 20:54 06:19-06:56/37 | 19:41 16:22 15:53
06:37 06:21 05:17 06:00-06:27/27 | 04:43 20:47-21:15/28 | 04:59 20:58-21:10/12 | 05:49 19:49-20:18/29 | 06:44 07:39 08:26
18:15 120:13 21:08 21:49 05:18-05:33/15 |21:43 20:52 06:20-06:56/36 | 19:39 16:21 15:53
06:35 1 06:19 05:16 06:01-06:25/24 | 04:43 20:48-21:15/27 | 05:01 20:59-21:09/10 | 05:50 19:50-20:18/28 | 06:46 07:41 08:27
18:17 20:15 21:10 21:49 05:18-05:34/16 |21:42 20:50 06:22-06:56/34 | 19:36 16:19 15:53
06:32 06:17 05:14 06:01-06:24/23 | 04:43 20:48-21:16/28 | 05:02 21:01-21:09/8 05:52 19:49-20:17/28 | 06:48 07:43 08:28
18:19 20:17 21:12 21:50 05:18-05:34/16 |21:41 20:47 06:23-06:55/32 | 19:34 16:18 15:53
06:30 06:14 05:12 06:02-06:24/22 | 04:43 20:48-21:17/29 | 05:03 21:03-21:08/5 05:54 19:49-20:16/27 | 06:49 07:44 08:29
18:21 20:19 21:13 21:;50 05:18-05:35/17 | 21:40 20:45 06:25-06:56/31 | 19:31 16:16 15:53
06:27 06:12 06:38-06:43/5 05:11 06:03-06:22/19 | 04:43 20:48-21:17/29 | 05:05 05:56 19:50-20:15/25 | 06:51 B 07:46 08:30
18:22 20:1 21:15 21:51 05:18-05:35/17 |21:39 20:43 06:27-06:56/29 | 19:29 H 16:14 | 15:53
06:25 06:10 06:36-06:45/9 05:09 06:04-06:22/18 | 04:43 20:48-21:17/29 | 05:06 05:58 19:50-20:13/23 | 06:53 E 07:48 | 08:31
18:24 20:22 21:17 21:51 05:18-05:35/17 | 21:37 | 20:41 06:28-06:55/27 | 19:26 H 16:13 | 15:53
06:22 06:07 06:34-06:47/13 | 05:07 06:05-06:20/15 | 04:43 20:49-21:18/29 | 05:07 | 05:58 19:51-20:11/20 | 06:55 B 07:50 | 08:31
18:26 20:24 21:18 21:52 05:18-05:35/17 | 21:36 | 20:39 06:30-06:54/24 | 19:24 H 16:12 | 15:54
06:20 06:05 19:51-19:59/8 | 05:06 06:07-06:18/11 | 04:43 20:49-21:18/29 | 05:09 06:01 19:52-20:09/17 | 06:57 B 07:52 08:32
18:28 20:26 06:32-06:48/16 | 21:20 21:52 05:18-05:35/17 | 21:35 20:36 06:32-06:54/22 |19:21 H 16:10 15:54
06:18 06:03 19:48-20:01/13 [ 05:04 06:11-06:15/4 04:43 20:49-21:18/29 { 05:10 06:03 19:52-20:06/14 | 06:58 ! 07:54 08:33
18:30 20:28 06:29-06:48/19 | 21:21 21:52 05:18-05:35/17 | 21:33 20:34 06:34-06:53/19 | 19:19 H 16:09 15:54
06:15 06:00 19:47-20:03/16 | 05:03 04:93 20:49-21:18/29 |} 05:12 06:21-06:25/4 06:05 19:55-20:04/9 07:00 H 07:55 08:33
18:32 20:30 06:27-06:48/21 | 21:23 21:52 05:19-05:36/17 | 21:32 20:32 06:35-06:52/17 |19:16 K 16:08 15:55
06:13 05:58 19:45-20:05/20 | 05:02 04:43 20:50-21:19/29 | 05:13 06:17-06:28/11 | 06:07 19:58-20:02/4 | 07:02 H 07:57 08:34
18:34 20:32 06:25-06:49/24 | 21:25 21:53 05:19-05:36/17 | 21:30 20:29 06:37-06:51/14 | 19:14 18:02 16:06 15:56
06:10 05:56 19:44-20:07/23 | 05:00 04:44 20:49-21:18/29 | 05:15 06:16-06:31/15 | 06:08 06:39-06:50/11 07'04 | 08:00 07:59 08:34
18:36 20:34 06:23-06:49/26 | 21:26 21:53 05:19-05:36/17 | 21:29 20:27 118:00 16:05 15:56
| 06:08 05:54 19:44-20:08/24 | 04:59 04:94 20:50-21:19/29 | 05:16 06:14-06:32/18 | 06:10 06:40-06:47/7 | 08:02 08:01 08:35
| 18:38 20:36 06:21-06:49/28 | 21:28 21:53 05:20-05:37/17 | 21:27 20:25 | 17:58 16:04 15:57
06:05 05:51 19:43-20:10/27 | 04:58 20:56-20:57/1 04:44 20:50-21:18/28 | 05:18 06:14-06:33/19 | 06:12 06:42-06:44/2 | 07:04 08:03 08:35
18:39 20:37 06:19-06:49/30 | 21:29 21:53 05:20-05:37/17 | 21:26 20:22 { 16:55 16:03 15:58
06:03 | 05:49 19:42-20:09/27 | 04:56 20:54-20:59/5 04:45 20:50-21:18/28 | 05:20 06:12-06:34/22 | 06:14 | 07:06 08:04 08:35
18:41 | 20:39 06:17-06:49/32 | 21:30 21:53 05:21-05:37/16 | 21:24 20:20 | 16:53 16:02 15:58
06:00 05:47 19:41-20:09/28 | 04:55 20:52-21:00/8 04:45 20:51-21:18/27 | 05:21 06;12-06:35/23 | 06:16 107:07 08:06 08:35
18:43 20:41 06:15-06:49/34 | 21:32 21:52 05:21-05:37/16 | 21:22 20:18 19:01 | 16:51 16:01 15:59
05:58 05:45 19:41-20:09/28 | 04:54 20:51-21:01/10 | 04:46 20:51-21:18/27 | 05:23 06:11-06:35/24 | 06:17 07:13 | 07:09 08:07 | 08:35
18:45 20:43 06:13-06:48/35 | 21:33 21:52 05:22-05:37/15 | 21:21 20:15 18:59 | 16:49 16:00 | 16:00
06:55 | 04:53 20:50-21:02/12 05:24 06:11-06:38/27 | 06:19 | 07:11 | 08:35
X | 19:47 | 21:34 21:19 20:13 | 16:47 | 16:01
Sonnenscheinstunden | 248 |271 | 365 419 | 494 511 515 462 384 | 330 259 | 232
Anzahl Minuten mit Schatten 0 1] 0 506 958 11656 597 1284 0 0 0 [1]
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (55:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (5S:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
e
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{mjekt: Beschreibung: Lizenzierter Anwender: M
19-095-GBK-02  Schattenwurfgutachten fur die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet;
- 20.08.2019 10:57/3.2.744 )
T Ty
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 8 - WEA 8
<
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3
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(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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21:35
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| August

05:26
21:17
05:28
21:15
05:29
| 21:14
05:31
21:12
05:33
21:10
05:35
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20:11
06:23
20:08
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06:30

| 19:56
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| 07:15 07:13
18:56 16:45
07:16 07:15
18:54 16:43
07:18 07:17
18;51 16:41
07:20 07:19
18:49 16:39

| 07:22 07:21
18:46 16:37
07:24 07:23
18:44 16:35
07:26 07:25
18:42 16:33
07:27 07:27 15:11-15:20/9
18:39 16:31

07:29 | 07:29 15:08-15:22/14
0731 |07:31 15:07-15:24/17
:28
07:33 07:33 15:05-15:25/20

07:35 | 07:35 15:05-15:27/22

18:30 16:24
07:37 | 07:37 15:05-15:28/23
18:27 | 16:22
07:39 07:39 15:04-15:28/24
18:25 16:21

07:41 07;:41 15:04-15:29/25
0742 | 07:42 15:03-15:29/26
07:44 | 07:44 15:03-15:30/27
07:46 | 07:46 15:03-15:30/27
07:48 07:43 15:03-15:30/27
o 15:03-15:30/27
07'52 | 07:52 15:04-15:31/27
0754 | 07:54 15:04-15:31/27
0756 | 07:55 15:0415:31727
[07:58 | 07:57 15:05-15:31/26
08100 | 07:59 15:06-15:31/25
08:02 | 08:01 15:06-15:31/25

17:57 16:04
07:04 08:02 15:07-15:25/22
16:55 16:03
07:05 08:04 15:08-15:28/20
16:53 16:02

07:07 08:06 15:09-15:27/18

07:09 08:07 15:10-15:26/16

16:49 16:00
07:11
16:47
330 259
0 521

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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232
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15:19-15:21/2
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'Fr;jekt: Beschreibung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
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SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 9 - WEA 9 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tiglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |MéErz | April |Mai | Juni
1]08:35 [08:06 | 07:08 ] 06:53 19:09-19:23/14 | 05:43 20:15-20:16/1 06:35-07:13/38 | 04:52 20:37-21:03/26 05:25-05:47/22
116:02 |16:53 | 17:50 | 19:49 07:18-07:44/26 | 20:45 19:48-20:13/25 | 21:36 20:11-20:28/17
2|08:35 | 08:04 | 07:06 ] 06:50 19:09-19:26/17 | 05:41 19:48-20:18/30 | 04:51 20:37-21:04/27 05:24-05:48/24
|16:03 | 16:55 | 17:52 ] 19:51 07:16-07:46/30 | 20:47 06:35-07:11/36 | 21:37 20:12-20:27/15
3]08:35 | 08:02 |07:04 ] 06:48 19:07-19:27/20 | 05:39 19:49-20:21/32 | 04:50 20:37-21:04/27 05:23-05:48/25
|16:05 | 16:57 | 17:54 | 19:53 07:14-07:47/33 | 20:48 06:36-07:10/34 | 21:38 20:13-20:26/13
40835 |08:01 |07:01 | 06:45 19:07-19:29/22 | 05:37 19:49-20:22/33 | 04:49 20:38-21:05/27 05:23-05:49/26
1 16:06 | 16:59 | 17:56 | 19:54 07:11-07:47/36 | 20:50 06:37-07:09/32 | 21:39 20:16-20:26/10
5)08:35 |07:59 | 06:59 ] 06:43 19:07-19:30/23 | 05:35 19:50-20:24/34 | 04:48 20:38-21:05/27 05:22-05:50/28
|16:07 [ 17:01 | 17:S8 | 19:56 07:09-07:48/39 | 20:52 06:37-07:08/31 | 21:41 20:17-20:23/6
6]08:3¢8 | 07:57 | 06:57 ] 06:41 19:06-19:29/23 | 05:33 19:50-20:25/35 | 04:48 20:37-21:05/28
]16:08 [ 17:03 | 17:59 | 19:58 07:06-07:47/41 | 20:54 06:38-07:06/28 | 21:42 05:21-05:50/29
710834 | 07:55 | 06:54 106:38 19:07-19:29/22 | 05:31 19:51-20:27/36 | 04:47 20:38-21:06/28
|16:10 | 17:05 | 18:01 ] 20:00 07:04-07:48/44 | 20:56 06:39-07:05/26 | 21:43 05:21-05:51/30
8]08:33 | 07:53 | 06:52 {06:36 19:06-19:27/21 | 05:29 19:52-20:28/36 | 04:46 20:38-21:05/27
|16:11 | 17:08 | 18:03 ] 20:02 07:01-07:47/46 | 20:58 06:41-07:03/22 | 21:44 05:20-05:51/31
90833 |07:51 | 06:49 106:33 19:07-19:26/19 | 05:27 19:53-20:31/38 | 04:46 20:38-21:06/28
|16:12  [17:10 | 18:05 | 20:04 06:59-07:47/48 | 20:59 06:43-07:01/18 | 21:45 05:20-05:51/31
10| 08:32 | 07:49 | 06:47 1 06:31 19:09-19:25/16 | 05:25 19:55-20:32/37 | 04:45 20:38-21:05/27
|16:14 | 17:12 | 18:07 [ 20:06 06:57-07:47/50 |21:01 06:46-06:58/12 | 21:46 05:19-D5:51/32
11]08:31 | 07:47 | 06:45 1 06:28 19:10-19:23/13 | 05:23 20:04-20:33/29 | 04:44 20:39-21:06/27
|16:15  [17:14 | 18:09 | 20:08 06:54-07:46/52 | 21:03 19:59-20:01/2 | 21:46 05:19-05:52/33
12| 08:31 | 07:46 | 06:42 | 06:26 19:13-19:20/7 | 05:21 20:03-20:33/30 | 04:44 20:39-21:07/28
|16:17 | 17:16 | 18:11 | 20:09 06:52-07:46/54 | 21:05 | 21:47 05:19-05:53/34
13108:30 | 07:43 | 06:40 | 06:24 06:50-07:46/56 | 05:19 20:03-20:34/31 | 04:44 20:39-21:06/27
|16:19 | 17:18 | 18:13 | 20:11 | 21:06 | 21:48 05:18-05:52/34
14 |08:29 | 07:41 | 06:37 | 06:21 06:47-07:45/58 | 05:17 20:03-20:33/30 | 04:43 20:39-21:06/27
|16:20  [17:20 | 18:15 | 20:13 | 21:08 | 21:49 05:18-05:53/35
15]08:28 | 07:39 | 06:35 | 06:19 06:45-07:44/59 | 05:16 20:03-20:34/31 | 04:43 20:40-21:07/27
|16:22  |17:22 | 18:17 | 20:15 | 21:10 | 21:49 05:18-05:53/35
16 | 08:27 | 07:37 | 06:32 | 06:17 06:43-07:44/61 | 05:14 20:03-20:34/31 | 04:43 20:40-21:07/27
|16:23 | 17:24 | 18:19 | 20:17 | 21:12 ] 21:50 05:18-05:53/35
171 08:26 | 07:35 | 06:30 | 06:14 06:40-07:42/62 | 05:12 20:03-20:34/31 | 04:43 20:40-21:07/27
|16:25  [17:26 | 18:21 | 20:19 | 21:13 | 21:50 05:18-05:54/36
18]08:25 | 07:33 | 06:27 | 06:12 06:38-07:41/63 | 05:11 20:03-20:33/30 | 04:43 20:41-21:07/26
116:27  |17:28 | 18:23 | 20:21 | 21:15 | 21:51 05:18-05:54/36
19| 08:24 | 07:31 | 06:25 | 06:10 06:36-07:40/64 | 05:09 20:03-20:34/31 ] 04:43 20:41-21:08/27
116:29  |17:30 | 18:24 | 20:22 | 21:17 | 21:51 05:18-05:54/36
20 (08:23 | 07:29 | 06:23 ] 06:07 06:36-07:39/63 | 05:08 20:03-20:33/30 | 04:43 20:41-21:08/27
116:30 | 17:32 | 18:26 | 20:24 | 21:18 20:44-20:47/3 | 21:52 05:18-05:54/36
210822 |07:27 | 06:20 | 06:05 06:35-07:37/62 | 05:06 20:04-20:33/29 | 04:43 20:41-21:08/27
|16:32 | 17:3¢ | 18:28 | 20:26 | 21:20 20:42-20:49/7 | 21:52 05:18-05:55/37
220821 | 07:24 | 06:18 ] 06:03 19:58-20:01/3 | 05:04 20:41-20:51/10 | 04:43 20:41-21:08/27
|16:34 | 17:36 | 18:30 | 20:28 06:34-07:34/60 | 21:21 20:04-20:33/29 | 21:52 05:18-05:55/37
23108:19 | 07:22 | 06:15 ] 06:00 19:55-20:03/8 | 05:03 20:40-20:51/11 05:34-05:36/2 | 04:43 20:42-21:09/27
|16:36 | 17:38 | 18:32 | 20:30 06:34-07:32/58 | 21:23 20:04-20:32/28 | 21:52 05:19-05:56/37
24(08:18 | 07:20 | 06:13 | 05:58 19:53-20:05/12 | 05:02 20:39-20:53/14 05:33-05:39/6 | 04:43 20:42-21:09/27
116:38 | 17:40 | 18:34 | 20:32 06:34-07:28/54 | 21:25 20:05-20:32/27 | 21:53 05:19-05:55/36
25|08:17 | 07:18 | 06:10 ] 05:56 19:52-20:07/15 | (05:00 20:39-20:54/15 05:32-05:41/9 | 04:44 20:42-21:09/27
|16:40 | 17:42 | 18:36 | 20:34 06:34-07:22/48 | 21:26 20:06-20:32/26 | 21:53 05:19-05:55/36
26|0815 | 07:15 | 06:08 | 05:54 19:51-20:08/17 | 04:59 20:39-20:56/17 05:31-05:42/11 | 04:44 20:43-21:09/26
|16:42 | 17:44 | 18:38 | 20:36 06:34-07:21/47 | 21:28 20:06-20:32/26 | 21:53 05:20-05:56/36
27| 08:14 | 07:13 | 06:05 ] 05:51 19:51-20:10/19 | 04:58 20:38-20:57/19 05:30-05:43/13 | 04:44 20:42-21:09/27
|16:44 | 17:46 | 1B:39 | 20:37 06:34-07:20/46 | 21:29 20:07-20:31/24 | 21:53 05:20-05:56/36
28(08:12 |07:11 | 06:03 06:28-06:35/7 | 05:49 19:50-20:12/22 | 04:56 20:38-20:59/21 05:29-05:45/16 | 04:45 20:42-21:09/27
| 16:46 | 17:48 | 18:41 | 20:39 06:34-07:19/45 | 21:30 20:08-20:31/23 | 21:53 05:21-05:56/35
29| 08:11 | ] 06:00 18:16-18:19/3 | 05:47 19:49-20:13/24 | 04:55 20:38-21:00/22 05:28-05:45/17 | 04:45 20:43-21:10/27
| 16:47 | | 18:43 06:26-06:40/14 | 20:41 06:34-07:17/43 | 21:32 20:09-20:30/21 | 21:52 05:21-05:56/35
300809 | ] 05:58 18:13-18:20/7 | 05:45 19:48-20:13/25 | 04:54 20:38-21:01/23 05:27-05:46/19 | 04:46 20:43-21:10/27
|16:49 | | 18:45 06:23-06:41/18 | 20:43 06:34-07:15/41 | 21:33 20:10-20:30/20 | 21:52 05:22-05:57/35
310808 | ] 06:55 19:11-19:22/11 | | 04:53 20:38-21:02/24 05:26-05:47/21 |
|16:51 | | 19:47 07:21-07:44/23 | | 21:34 20:10-20:29/19 |
Sannenscheinstunden | 248 |27 | 365 | 419 | 494 | 511
Anzah! Minuten mit Schatten 0 0 83 1851 1492 1860
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
e
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SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 9 - WEA 9 y.
(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembe}Dezembe
1| 04:47 20:43-21:10/27 | 05:26 20:13-20:44/31 | 06:21 06:50-07:45/55 | 07:15 | 07:13 | 08:09
| 21:52 05:22-05:56/34 |21:17 j20:11 |18:56 | 16:45 | 15:59
2 | 04:47 20:43-21:10/27 | 05:28 20:14-20:44/30 | 06:23 19:10-19:21/11 |07:16 | 07:15 | 08:11
| 21:52 05:23-05:56/33 | 21:15 | 20:08 06:52-07:45/53 |18:54 | 16:43 | 15:58
3| 04:48 20:44-21:11/27 105:30 20:14-20:43/29 1 06:24 19:07-19:23/16 |07:18 | 07:17 | 08:12
| 21:51 05:24-05:57/33 | 21:14 120:06 06:54-07:45/51 |18:51 [16:41 | 15:58
4| 04:49 20:43-21:10/27 | 05:31 20:06-20:42/36 106:26 19:05-19:23/18 |07:20 | 07:19 | 08:14
| 21:51 05:25-05:57/32 | 21:12 06:56-07:08/12 | 20:03 06:56-07:45/49 | 18:49 | 16:39 | 15:57
5] 04:50 20:43-21:11/28 | 05:33 20:03-20:40/37 1 06:28 19:04-19:24/20 | 07:22 107:21 | 08:15
| 21:50 05:25-05:56/31 | 21:10 06:53-07:10/17 1 20:01 06:57-07:44/47 | 18:47 | 16:37 | 15:56
6| 04:51 20:44-21:11/27 | 05:35 20:02-20:39/37 106:30 19:03-19:25/22 |07:24 | 07:23 | 08:17
| 21:50 05:26-05:56/30 | 21:08 06:51-07:13/22 119:58 06:59-07:44/45 |18:44 | 16:35 | 15:56
7 | 04:52 20:44-21:11/27 | 05:36 20:01-20:37/36 | 06:32 19:03-19:25/22 | 07:26 | 07:25 | 08:18
| 21:49 05:27-05:57/30 | 21:06 06:50-07:15/25 119:56 07:01-07:44/43 |18:42 |16:33 | 1555
8 | 04:53 20:44-21:12/28 | 05:38 20:00-20:35/35 1 06:33 19:01-19:24/23 | 07:28 | 07:27 | 08:19
| 21:48 05:28-05:57/29 | 21:04 06:48-07:15/27 119:54 07:02-07:42/40 1839 |16:31 | 15:55
9| 04:54 20:45-21:12/27 05:29-05:56/27 | 05:40 19:59-20:33/34 | 06:35 19:01-19:24/23 | 07:29 1 07:29 | 08:21
| 21:48 20:24-20:31/7 | 21:02 06:47-07:17/30 {19:51 07:04-07:41/37 | 18:37 | 16:29 | 15:54
10 | 04:55 20:45-21:12/27 05:30-05:56/26 | 05:42 19:58-20:31/33 106:37 19:01-19:22/21 |07:31 | 07:31 | 08:22
| 21:47 20:22-20:33/11 | 21:00 06:46-07:18/32 | 19:49 07:06-07:40/34 | 18:34 | 16:28 | 15:54
11 | 04:56 20:45-21:12/27 05:31-05:56/25 | 05:43 19:58-20:29/31 106:39 19:00-19:19/19 |07:33 | 07:33 | 08:23
| 21:46 20:21-20:34/13 | 20:58 06:44-07:18/34 ] 19:46 07:08-07:39/31 | 18:32 ] 16:26 | 15:54
12 | 04:57 20:45-21:12/27 05:32-05:56/24 | 05:45 19:58-20:28/30 106:41 19:01-19:17/16 |07:35 | 07:35 | 08:24
| 21:45 20:20-20:35/15 | 20:56 06:44-07:19/35 119:44 07:09-07:37/28 |18:30 | 16:24 | 15:53
13 | 04:58 20:45-21:11/26 05:33-05:55/22 | 05:47 20:23-20:25/2 06:43-07:21/38 | 06:42 19:02-19:15/13 | 07:37 | 07:37 | 08:25
[ 21:44 20:19-20:36/17 | 20:54 19:57-20:21/24 119:41 07:11-07:36/25 |18:27 |16:22 | 15:53
14 | 04:59 20:45-21:10/25 05:34-05:55/21 | 05:49 19:57-20:22/25 ] 06:44 19:03-19:13/10 | 07:39 | 07:39 | 08:26
| 21:43 20:18-20:37/19 | 20:52 06:42-07:22/40 119:39 07:13-07:34/21 |18:25 |16:21 | 15:53
15 | 05:01 20:46-21:09/23 05:36-05:55/19 | 05:51 19:57-20:22/25 | 06:46 19:04-19:09/5 | 07:41 | 07:41 | 08:27
| 21:42 20:17-20:38/21 | 20:50 06:42-07:24/42 119:36 07:15-07:32/17 | 18:22 | 16:19 | 15:53
16 | 05:02 20:47-21:09/22 05:37-05:54/17 | 05:52 19:56-20:19/23 1 06:48 07:16-07:28/12 |07:42 | 07:43 | 08:28
| 21:41 20:18-20:39/21 | 20:47 06:40-07:25/45 | 19:34 118:20 | 16:18 | 15:53
17 | 05:03 20:47-21:08/21 05:38-05:53/15 | 05:54 19:57-20:17/20 | 06:49 07:18-07:22/4 |07:44 | 07:44 | 08:29
| 21:40 20:17-20:40/23 | 20:45 06:40-07:26/46 119:31 | 18:18 | 16:16 | 15:53
18 | 05:05 20:47-21:06/19 05:39-05:52/13 | 05:56 19:58-20:15/17 | 06:51 107:46 | 07:46 | 08:30
| 21:39 20:16-20:40/24 | 20:43 06:40-07:28/48 |119:29 | 18:15 | 16:15 | 15:53
19| 05:06 20:48-21:05/17 05:40-05:51/11 | 05:58 19:58-20:13/15 | 06:53 | 07:48 | 07:48 | 08:31
| 21:37 20:15-20:41/26 | 20:41 06:39-07:28/49 | 19:26 118:13 | 16:13 | 15:53
20 | 05:07 20:49-21:04/15 05:42-05:51/9 | 05:59 19:55-20:11/12 | 06:55 | 07:50 | 07:50 | 08:32
| 21:36 20:16-20:42/26 | 20:39 06:39-07:32/53 | 19:24 [18:11 | 16:12 | 15:54
21 [ 05:09 20:49-21:03/14 05:43-05:49/6 | 06:01 20:00-20:09/9 | 06:57 | 07:52 | 07:52 | 08:32
| 21:35 20:15-20:42/27 | 20:36 06:39-07:37/58 |19:21 118:09 | 16:10 | 15:54
22 | 05:10 20:50-21:01/11 05:45-05:47/2 | 06:03 20:01-20:06/5 | 06:58 | 07:54 | 07:54 | 08:33
| 21:33 20:14-20:42/28 | 20:34 06:39-07:39/60 119:19 | 18:06 | 16:09 | 15:55
23 | 05:12 20:51-21:01/10 | 06:05 06:39-07:40/61 | 07:00 | 07:56 | 07:55 | 08:33
| 21:32 20:14-20:43/29 | 20:32 119:16 | 18:04 | 16:08 | 15:55
24 | 05:13 20:14-20:43/29 | 06:07 06:39-07:42/63 | 07:02 |07:58 | 07:57 | 08:34
| 21:30 20:52-20:59/7 | 20:29 119:14 | 18:02 | 16:06 | 15:56
25 | 05:15 20:14-20:44/30 | 06:08 06:40-07:43/63 | 07:04 | 08:00 | 07:59 | 08:34
| 21:29 20:55-20:58/3 | 20:27 ] 19:11 |18:00 | 16:05 | 15:56
26 | 05:16 20:13-20:44/31 | 06:10 06:40-07:43/63 | 07:06 | 08:02 | 08:01 | 08:35
| 21:27 | 20:25 |1 15:09 117:58 | 16:04 | 15:57
27 | 05:18 20:14-20:44/30 1 06:12 06:42-07:44/62 | 07:07 | 07:04 | 08:03 | 08:35
| 21:26 | 20:22 ] 19:06 |16:55 | 16:03 | 15:58
28] 05:20 20:13-20:44/31 | 06:14 06:44-07:45/61 | 07:09 | 07:06 | 08:04 | 08:35
| 21:24 | 20:20 | 19:04 |16:53 | 16:02 | 15:58
29| 05:21 20:13-20:44/31 | 06:16 06:45-07:45/60 107:11 [07:07 | 08:06 |08:35
] 21:22 | 20:18 | 19:01 | 16:51 | 16:01 | 15:59
30 | 05:23 20:13-20:44/31 | 06:17 06:47-07:45/58 | 07:13 } 07:09 | 08:08 | 08:35
| 21:21 | 20:15 |18:59 | 16:49 | 16:00 | 16:00
31| 05:24 20:14-20:44/30 | 06:19 06:49-07:46/57 | 1 07:11 | | 08:35
] 21:19 | 20:13 ] |16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 1578 1837 831 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM} Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
L A
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i

(SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 10 - WEA 10

A

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender 2019

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliiche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Miérz | April
1{08:35 | 08:06 | 07:08 | 06:53
| 16:02 | 16:53 | 17:50 | 19:49
2108:35 | 08:04 | 07:06 | 06:50
| 16:03 | 16:55 | 17:52 } 19:51
3108:35 | 08:02 | 07:04 | 06:48
| 16:05 } 16:57 | 17:54 | 19:53
408:35 | 08:01 | 07:01 | 06:45
| 16:06 | 16:59 | 17:56 | 19:54
5]08:35 | 07:59 | 86:59 | 06:43
] 16:07 | 17:01 | 17:57 | 19:56
6 | 08:34 | 07:57 | 06:57 | 06:41
| 16:08 | 17:03 | 17:59 | 19:58
71 08:34 | 07:55 | 06:54 | 06:38
| 16:10 | 17:05 | 18:01 | 20:00
8108:33 { 07:53 | 06:52 | 06:36
| 16:11 | 17:07 | 18:03 | 20:02
9]08:33 | 07:51 | 06:49 ] 06:33
| 16:12 117:09 | 18:05 | 20:04
10 | 08:32 | 07:49 | 06:47 | 06:31
| 16:14 | 17:12 | 18:07 | 20:06
11| 08:31 | 07:47 | 06:45 | 06:28
| 16:15 117:14 ] 18:09 | 20:07
12 | 08:31 | 07:45 | 06:42 | 06:26
| 16:17 ] 17:16 | 18:11 ] 20:09
13| 08:30 | 07:43 | 06:40 | 06:24
| 16:18 | 17:18 | 18:13 ] 20:11
14 | 08:29 | 07:41 | 06:37 | 06:21
| 16:20 ] 17:20 | 18:15 | 20:13
15| 08:28 | 07:39 | 06:35 | 06:19
| 16:22 | 17:22 | 18:17 | 20:15
16 | 08:27 | 07:37 | 06:32 | 06:17
| 16:23 117:24 ] 18:19 | 20:17
17 | 08:26 | 07:35 | 06:30 | 06:14
| 16:25 | 17:26 | 18:21 ] 20:19
18 | 08:25 | 07:33 | 06:27 | 06:12
| 16:27 | 17:28 | 18:22 | 20:21
19 | 08:24 | 07:31 | 06:25 | 06:09
| 16:29 117:30 | 18:24 | 20:22
20 | 08:23 1 07:29 | 06:22 | 06:07
| 16:30 117:32 | 18:26 | 20:24
21 | 08:22 | 07:26 | 06:20 | 06:05
| 16:32 117:34 | 18:28 | 20:26
22 | 08:21 107:24 | 06:18 | 06:03
| 16:34 117:36 | 18:30 | 20:28
23 | 08:19 | 07:22 | 06:15 | 06:00
| 16:36 | 17:38 | 18:32 | 20:30
24 108:18 |1 07:20 | 06:13 | 05:58
| 16:38 ] 17:40 | 18:34 ] 20:32
25 1 08:17 | 07:18 | 06:10 | 05:56
] 16:40 | 17:42 | 18:36 | 20:34
26 | 08:15 | 07:15 | 06:08 06:33-06:38/5 | 05:54
| 16:42 |17:44 | 18:38 | 20:35
27 | 08:14 |1 07:13 | 06:05 06:31-06:39/8 | 05:51
| 16:44 | 17:46 | 18:39 | 20:37
28 | 08:12 | 07:11 | 06:03 06:28-06:39/11 | 05:49
] 16:45 | 17:48 | 18:41 | 20:39
29 | 08:11 | | 06:00 06:26-06:40/14 | 05:47
| 16:47 | | 18:43 | 20:41
30 | 08:09 | | 05:58 06:23-06:39/16 | 05:45
| 16:49 | | 18:45 | 20:43
31| 08:07 | | 06:55 07:21-07:40/19 |
| 16:51 | | 19:47 |
Sonnenscheinstunden | 248 1271 | 365 | 419
Anzahl Minuten mit Schatten 0 0 73

\

19:09-19:22/13
07:18-07:39/21
19:06-19:25/19
07:16-07:39/23
19:03-19:27/24
07:14-07:39/25
19:01-19:28/27
07:11-07:37/26
19:00-19:30/30
07:09-07:36/27
18:58-15:30/32
07:06-07:34/28
18:57-19:31/34
07:04-07:32/28
18:56-19:31/35
07:01-07:28/27
18:55-19:32/37
06:59-07:24/25
18:55-19:32/37
06:57-07:23/26
18:54-19:31/37
06:56-07:21/25
18:54-19:32/38
06:57-07:19/22
18:54-19:32/38
06:58-07:17/19
18:53-19:31/38
06:58-07:15/17
18:53-19:31/38
07:00-07:13/13
18:53-19:30/37
07:03-07:10/7

18:53-19:29/36

18:54-19:28/34
18:54-19:28/34
18:55-19:27/32
18:55-19:25/30
18:56-19:24/28
18:58-19:22/24
19:00-19:20/20
19:02-19:18/16
19:06-19:14/8

06:21-06:23/2

06:19-06:24/5

06:17-06:25/8

06:15-06:25/10
06:13-06:26/13

1173

5:39

1:21

I
=
@

1:23
5:02
1:24
5:00
1:26

mnmwuih U
NooOwooNY

w
N

Wwuwnhwu
ABWWH

kS

Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

06:11-06:26/15 | 04:52 20:14-21:03/49

| 21:36

06:09-06:26/17 | 04:51 20:13-21:04/51
| 21:37

06:07-06:26/19 | 04:50 20:13-21:05/52
| 21:38

06:05-06:25/20 | 04:49 20:14-21:07/53
| 21:39

06:03-06:25/22 | 04:48 20:14-21:08/54
| 21:41

06:01-06:24/23 | 04:48 20:13-21:08/55
| 21:42

05:59-06:24/25 | 04:47 20:14-21:10/56
|21:43

05:57-06:23/26 | 04:46 20:14-21:10/56
| 21:44

05:56-06:23/27 | 04:46 20:14-21:11/57
| 21:45

05:54-06:21/27 | 04:45 20:14-21:12/58
| 21:46

05:52-06:20/28 | 04:44 20:14-21:13/59
| 21:46

05:51-06:18/27 | 04:44 20:15-21:14/59
| 21:47

05:50-06:16/26 | 04:44 20:14-21:14/60
| 21:48

05:50-06:15/25 | 04:43 20:15-21:15/60
| 21:49

20:30-20:36/6 | 04:43 20:15-21:15/60
05:51-06:14/23 | 21:49 05:18-05:19/1
20:25-20:39/14 | 04:43 20:15-21:16/61
05:52-06:12/20 | 21:50 05:18-05:19/1
20:23-20:42/19 | 04:43 20:16-21:16/60
05:53-06:11/18 | 21:50 05:18-05:20/2
20:21-20:43/22 | 04:43 20:16-21:16/60
05:53-06:09/16 | 21:51 05:18-05:20/2
20:20-20:45/25 | 04:43 20:16-21:17/61
05:55-06:08/13 | 21:51 05:18-05:20/2
20:18-20:46/28 | 04:43 20:16-21:17/61
05:56-06:06/10 | 21:52 05:18-05:20/2
20:18-20:47/29 | 04:43 20:16-21:17/61
05:59-06:04/5 | 21:52 05:18-05:21/3
20:17-20:48/31 | 04:43 20:16-21:17/61

| 21:52 05:18-05:21/3
20:16-20:48/32 | 04:43 20:16-21:17/61

| 21:52 05:19-05:22/3
20:15-20:49/34 | 04:43 20:17-21:18/61

| 21:53 05:19-05:21/2
20:15-20:50/35 | 04:44 20:17-21:18/61

| 21:53 05:19-05:21/2
20:15-20:51/36 | 04:44 20:18-21:18/60

| 21:53 05:20-05:22/2
20:15-20:52/37 | 04:44 20:18-21:18/60

| 21:53 05:20-05:22/2
20:14-20:52/38 | 04:45 20:17-21:18/61

| 21:53 05:21-05:22/1
20:14-20:53/39 | 04:45 20:18-21:18/60

| 21:52
20:14-20:53/39 | 04:46 20:19-21:18/59
| 21:52
20:55-21:02/7 |
20:14-20:53/39 |
[ 511
942 1775

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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(rrosers: Beschrelbung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstrage 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:
20.08.2019 10:57/3.2.744

N —
L1 =
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 10 - WEA 10 )
(Voraussetzungen fiir Berechnung des Schattenwurfs g
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | NovembejDezember
1] 04:47 20:18-21:18/60 | 05:26 06:01-06:26/25 | 06:21 18:53-19:31/38 | 07:15 1 07:13 | 08:09
] 21:52 | 21:17 | 20:11 06:56-07:17/21 | 18:56 | 16:45 | 15:59
2 | 04:47 20:19-21:18/59 | 05:28 06:01-06:28/27 | 06:23 18:53-19:30/37 | 07:16 | 07:15 | 08:11
| 21:52 | 21:15 | 20:08 06:55-07:19/24 | 18:54 | 16:43 | 15:58
3104:48 20:19-21:18/59 | 05:30 06:02-06:30/28 | 06:24 18:53-19:30/37 | 07:18 | 07:17 | 08:12
] 21:51 | 21:14 | 20:06 06:55-07:21/26 | 18:51 | 16:41 | 15:58
4104:49 20:19-21:16/57 | 05:31 06:04-06:31/27 |06:26 18:52-19:29/37 | 07:20 | 07:19 | 08:14
| 21:51 | 21:12 ] 20:03 06:56-07:22/26 | 18:49 | 16:39 | 15:57
5] 04:50 20:19-21:16/57 | 05:33 06:06-06:33/27 | 06:28 18:52-19:28/36 | 07:22 1 07:21 | 08:15
| 21:50 | 21:10 } 20:01 06:57-07:22/25 | 18:46 | 16:37 | 15:56
6 ] 04:51 20:20-21:16/56 | 05:35 06:07-06:33/26 [ 06:30 18:53-19:28/35 | 07:24 | 07:23 | 08:17
| 21:50 | 21:08 | 19:58 06:59-07:27/28 | 18:44 | 16:35 | 15:56
7] 04:52 20:20-21:15/55 | 05:36 06:09-06:34/25 | 06:32 18:54-19:27/33 | 07:26 | 07:25 | 08:18
| 21:49 | 21:06 | 19:56 07:01-07:29/28 | 18:42 ] 16:33 | 15:55
8| 04:52 20:20-21:15/55 | 05:38 06:10-06:34/24 | 06:33 18:54-19:25/31 | 07:27 | 07:27 ] 08:19
| 21:48 |1 21:04 | 19:54 07:02-07:30/28 | 18:39 | 16:31 | 15:55
9| 04:54 20:21-21:14/53 | 05:40 06:12-06:34/22 | 06:35 18:55-19:23/28 | 07:29 | 07:29 | 08:21
| 21:48 | 21:02 | 19:51 07:04-07:31/27 | 18:37 | 16:29 | 15:54
10 | 04:55 20:21-21:14/53 | 05:42 06:14-06:35/21 | 06:37 18:56-19:22/26 | 07:31 | 07:31 | 08:22
| 21:47 | 21:00 | 19:49 07:06-07:31/25 | 18:34 | 16:28 | 15:54
11 | 04:56 20:21-21:13/52 | 05:43 06:15-06:34/19 | 06:39 18:57-19:19/22 | 07:33 | 07:33 | 08:23
| 21:46 | 20:58 | 19:46 07:08-07:32/24 | 18:32 | 16:26 ] 15:53
12 | 04:57 20:21-21:12/51 }05:45 06:17-06:34/17 | 06:41 18:59-19:16/17 | 07:35 | 07:35 | 08:24
| 21:45 | 20:56 | 19:44 07:09-07:31/22 | 18:30 | 16:24 [ 15:53
13 | 04:58 20:22-21:11/49 | 05:47 06:19-06:34/15 | 06:42 19:03-19:12/9 | 07:37 | 07:37 | 08:25
| 21:44 | 20:54 | 19:41 07:11-07:31/20 | 18:27 ] 16:22 | 15:53
14 | 04:59 21:03-21:10/7 | 05:49 06:20-06:33/13 | 06: 44 07:13-07:31/18 | 07:39 | 07:39 | 08:26
| 21:43 20:22-21:01/39 | 20:52 119:3 | 18:25 | 16:21 | 15:53
15} 05:01 20:22-21:01/39 | 05:50 06:22-06:33/11 | 06: 46 07:15-07:31/16 | 07:41 | 07:41 | 08:27
j 21:42 | 20:50 ] 19:3 |18:22 | 16:19 | 15:53
16 | 05:02 20:23-21:02/39 | 05:52 06:23-06:31/8 | 06: 48 07:16-07:29/13 | 07:42 | 07:42 | 08:28
| 21:41 | 20:47 | 19:34 | 18:20 | 16:18 | 15:53
17 | 05:03 20:23-21:01/38 | 05:54 06:25-06:31/6 | 06:49 07:18-07:28/10 | 07:44 | 07:44 ] 08:29
| 21:40 | 20:45 | 19:31 | 18:18 | 16:16 | 15:53
18 | 05:05 20:24-21:01/37 |05:56 19:16-19:17/1 | 06:51 07:20-07:27/7 | 07:46 | 07:46 | 08:30
1 21:38 | 20:43 06:27-06:30/3 | 19:29 | 18:15 | 16:14 | 15:53
19 | 05:06 20:24-21:00/36 | 05:58 19:09-19:23/14 | 06:53 07:22-07:25/3 | 07:48 | 07:48 | 08:31
| 21:37 | 20:41 | 19:26 | 18:13 | 16:13 ] 15:53
20 [ 05:07 20:25-21:00/35 | 05:59 19:06-19:25/19 | 06:55 | 07:50 | 07:50 | 08:31
| 21:36 | 20:39 | 19:24 | 18:11 | 16:12 | 15:54
21| 05:09 20:25-20:59/34 | 06:01 19:04-19:27/23 | 06:57 | 07:52 | 07:52 | 08:32
| 21:35 | 20:36 [ 19:21 | 18:09 | 16:10 | 15:54
22| 05:10 20:26-20:58/32 | 06:03 19:02-19:28/26 | 06:58 | 07:54 | 07:54 |1 08:33
| 21:33 | 20:34 | 19:19 | 18:06 | 16:09 | 15:54
23] 05:12 20:27-20:58/31 | 06:05 19:00-19:29/29 | 07:00 | 07:56 | 07:55 | 08:33
| 21:32 | 20:32 | 19:16 | 18:04 | 16:08 | 15:55
24| 05:13 20:28-20:57/29 | 06:07 18:59-19:30/31 | 07:02 | 07:58 | 07:57 | 08:34
| 21:30 06:09-06:14/5 | 20:29 | 19:14 ] 18:02 | 16:06 | 15:56
25| 05:15 20:29-20:57/28 | 06:08 18:57-19:30/33 | 07:04 | 08:00 | 07:59 | 08:34
| 21:29 06:07-06:17/10 | 20:27 | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 20:30-20:55/25 | 06:10 18:57-19:31/34 | 07:06 | 08:02 | 08:01 | 08:35
| 21:27 06:05-06:18/13 | 20:25 | 19:09 | 17:57 | 16:04 | 15:57
27 | 05:18 20:31-20:53/22 | 06:12 18:56-19:31/35 | 07:07 | 07:04 | 08:02 | 08:35
| 21:26 06:04-06:20/16 | 20:22 | 19:06 | 16:55 | 16:03 | 15:58
28 | 05:20 20:33-20:52/19 | 06:14 18:55-19:32/37 | 07:09 | 07:05 | 08:04 | 08:35
| 21:24 06:03-06:21/18 | 20:20 | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 20:35-20:49/14 | 06:16 18:54-19:31/37 | 07:11 | 07:07 | 08:06 ] 08:35
| 21:22 06:03-06:23/20 | 20:18 07:02-07:13/11 | 19:01 | 16:51 | 16:01 | 15:59
30 | 05:23 20:39-20:46/7 | 06:17 18:54-19:32/38 | 07:13 | 07:09 | 08:07 | 08:35
| 21:21 06:02-06:24/22 | 20:15 06:59-07:15/16 | 18:59 | 16:49 | 16:00 | 16:00
31| 05:24 06:01-06:26/25 | 06:19 18:54-19:32/38 | | 07:11 | } 08:35
| 21:19 | 20:13 06:58-07:17/19 | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 | 232
Anzahl Minuten mit Schatten 1356 785 777 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (S$:MM) Zeitpunkt (5S:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
e
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G_vjekt: Beschreibung: Lizenzierter Anwender: R
19-095-GBK-02  Schattenwurfgutachten filr die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener Heerstrae 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

. o
(o~ =
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 11 - WEA 11 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Mérz 1April fMai {Juni
110835 | 08:06 ] 07:08 16:49-17:20/31 ]06:53 18:31-19:15/44 105:43 19:18-19:32/14 18:30-19:04/34 | 04:52 19:35-20:22/47
|16:02 | 16:53 | 17:50 07:35-07:52/17 | 19:49 07:18-07:33/15 120:45 19:41-20:13/32 06:11-06:17/6 [ 21:36 05:51-06:20/29
210835 | 08:04 | 07:06 16:49-17:20/31 ] 06:50 18:30-19:16/46 105:41 19:22-19:27/5 18:33-19:03/30 | 04:51 19:35-20:22/47
|16:03 | 16:55 | 17:52 07:33-07:52/19 |19:51 07:16-07:34/18 120:47 19:41-20:15/34 06:09-06:19/10 [ 21:37 05:52-06:19/27
3108:35 | 08:02 | 07:04 16:48-17:19/31 | 06:48 18:28-19:16/48 105:39 19:39-20:16/37 06:07-06:20/13 [ 04:50 19:36-20:21/45
116:05 | 16:57 | 17:54 07:30-07:52/22 | 19:53 07:14-07:34/20 {20:48 18:35-19:00/25 | 21:38 05:52-06:18/26
4]08:35 | o08:01 ] 07:01 16:48-17:20/32 | 06:45 18:27-19:17/50 }05:37 19:38-20:17/39 06:05-06:21/16 | 04:49 19:37-20:22/45
|16:06 | 16:59 | 17:56 07:28-07:52/24 | 19:54 07:11-07:33/22 | 20:50 18:38-18:57/19 | 21:39 05:53-06:18/25
5)08:34 |07:59 | 06:59 16:48-17:19/31 06:43 18:27-19:18/51 105:35 19:37-20:18/41 06:03-06:22/19 | 04:48 19:37-20:21/44
{16:07 | 17:01 | 17:58 07:25-07:50/25 | 19:56 07:09-07:33/24 120:52 18:42-18:53/11 | 21:40 05:54-06:17/23
6108:34 | 07:57 | 06:57 16:48-17:18/30 ] 06:41 18:25-19:18/53 105:33 19:36-20:19/43 | 04:48 19:37-20:21/44
]16:08 | 17:03 |17:59 07:23-07:50/27 | 19:58 07:06-07:32/26 120:54 06:01-06:23/22 | 21:42 05:54-06:16/22
7108:3¢ | 07:55 | 06:54 16:48-17:17/29 | 06:38 18:24-19:19/55 }05:31 19:35-20:19/44 | 04:47 19:38-20:22/44
[16:10 | 17:05 118:01 07:21-07:45/28 ]20:00 07:04-07:32/28 ] 20:56 05:59-06:23/24 | 21:43 05:56-06:17/21
8108:33 | 07:53 106:52 16:49-17:16/27 | 06:36 19:23-19:36/13 07:01-07:30/29 | 05:29 19:34-20:20/46 | 04:46 19:38-20:21/43
116:11 | 17:07 | 18:03 07:18-07:47/29 {20:02 18:23-19:19/56 } 20:58 05:57-06:24/27 | 21:44 05:56-06:16/20
9{08:33 | 07:5 106:49 16:50-17:14/24 | 06:33 19:20-19:38/18 06:59-07:29/30 | 05:27 19:34-20:21/47 | 04:46 19:39-20:21/42
116:12 | 17:10 118:05 07:16-07:46/30 | 20:04 18:23-19:19/56 { 20:59 05:56-06:25/29 | 21:45 05:57-06:16/19
10108:32 | 07:49 ] 06:47 16:52-17:13/21 [ 06:31 18:22-19:40/78 [05:25 19:33-20:21/48 | 04:45 19:39-20:21/42
116:14 | 17:12 | 18:07 07:13-07:42/29 |20:06 06:57-07:28/31 ] 21:01 05:54-06:25/31 | 21:45 05:57-06:15/18
11]08:31 | 07:47 | 06:45 16:54-17:12/18 |06:28 18:21-19:41/80 [05:23 19:33-20:21/48 | 04:44 19:40-20:21/41
116:15 | 17:14 |18:09 07:11-07:37/26 | 20:07 06:54-07:26/32 [ 21:03 05:52-06:25/33 | 21:46 05:59-06:14/15
12]08:31 | 07:45 106:42 16:56-17:08/12 [ 06:26 18:21-19:43/82 105:21 19:32-20:21/49 | 04:44 19:41-20:21/40
116:17 | 17:16 | 18:11 07:08-07:36/28 | 20:09 06:52-07:24/32 [ 21:05 05:51-06:26/35 | 21:47 06:00-06:14/14
13108:30 | 07:43 } 06:40 07:09-07:35/26 |[06:24 18:21-19:44/83 {05:19 19:32-20:22/50 | 04:44 19:40-20:21/41
]16:19 | 17:18 | 18:13 [ 20:11 06:52-07:22/30 [ 21:06 05:49-06:26/37 | 21:48 06:00-06:13/13
14108:29 | 07:41 | 06:37 07:08-07:32/24 | 06:21 18:20-19:44/84 {05:17 19:32-20:22/50 | 04:43 19:41-20:21/40
]16:20  |17:20 | 18:15 [ 20:13 06:52-07:20/28 [ 21:08 05:47-06:25/38 | 21:49 06:01-06:13/12
15108:28 | 07:39 | 06:35 07:10-07:30/20 | 06:19 18:20-19:45/85 {05:16 19:32-20:23/51 | 04:43 19:41-20:21/40
116:22 | 17:22 | 18:17 [ 20:15 06:53-07:18/25 121:10 05:46-06:26/40 | 21:49 06:02-06:13/11
16 | 08:27 | 07:37 ] 06:32 07:10-07:28/18 | 06:17 18:21-19:45/84 | 05:14 19:31-20:22/51 | 04:43 19:42-20:21/39
j16:23 | 17:24 | 18:18 | 20:17 06:54-07:15/21 { 22:12 05:45-06:25/40 | 21:50 06:03-06:12/9
17108:26 | 07:35 ] 06:30 07:12-07:26/14 | 06:14 18:20-19:45/85 | 05:12 19:32-20:23/51 | 04:43 19:42-20:21/39
116:25 | 17:26 j18:21 | 20:19 06:54-07:13/19 [ 21:13 05:46-06:26/40 | 21:50 06:04-06:12/8
18108:25 | 07:33 ] 06:27 07:15-07:22/7 | 06:12 18:20-19:45/85 }05:11 19:31-20:22/51 | 04:43 19:43-20:22/39
116:27 | 17:28 | 18:22 | 20:21 06:55-07:11/16 {21:15 05:45-06:25/40 | 21:51 06:05-06:11/6
19)08:24 | 07:31 ] 06:25 | 06:10 18:21-19:45/84 }05:09 19:32-20:23/51 | 04:43 19:43-20:22/39
116:20 |17:30 | 18:24 | 20:22 06:58-07:09/11 | 21:17 05:46-06:25/39 | 21:51 06:06-06:11/5
2040823 | 07:29 ] 06:22 | 06:07 18:21-19:45/84 ] 05:08 19:31-20:22/51 | 04:43 19:43-20:22/39
116:30 | 17:32 | 18:26 | 20:24 }21:18 05:45-06:25/40 | 21:52 06:07-06:10/3
2110822 | 07:26 16:59-17:07/8 | 06:20 | 06:05 18:21-19:44/83 [ 05:06 19:32-20:23/51 | 04:43 19:43-20:22/39
116:32 | 17:34 | 18:28 | 20:26 }21:20 05:46-06:25/39 | 21:52 06:07-06:10/3
2210821 | 07:24 16:57-17:10/13 |06:18 17:52-18:04/12 | 06:03 18:21-19:43/82 | 05:04 19:32-20:23/51 | 04:43 19:43-20:22/39
116:3¢ | 17:36 ] 18:30 | 20:28 | 21:21 05:47-06:25/38 | 21:52 06:07-06:10/3
23108:19 | 07:22 16:54-17:11/17 | 06:15 17:49-18:08/19 |06:00 18:22-19:43/81 1 05:03 19:32-20:22/50 | 04:43 19:44-20:23/39
116:36 | 17:38 | 18:32 | 20:30 {21:23 05:46-06:24/38 | 21:52 06:08-06:11/3
24 108:18 | 07:20 16:53-17:14/21 |06:13 17:46-18:09/23 | 05:58 18:23-19:42/79 105:02 19:32-20:22/50 | 04:43 19:44-20:23/39
116:38 | 17:40 07:47-07:48/1 | 18:34 | 20:32 | 21:24 05:47-06:24/37 | 21:53 06:08-06:11/3
25108:17 | 07:18 16:52-17:16/24 |06:10 17:44-18:11/27 |05:56 18:24-19:42/78 1 05:00 19:33-20:22/49 | 04:44 19:44-20:23/39
]16:40 | 17:42 07:45-07:50/5 | 18:36 | 20:34 121:26 05:47-06:23/36 | 21:53 06:07-06:12/5
26 108:15 | 07:15 16:50-17:18/28 | 06:08 17:42-18:12/30 |05:54 18:25-19:41/76 | 04:5 19:33-20:23/50 | 04:44 19:45-20:24/39
116:42 | 17:44 07:42-07:50/8 | 18:38 | 20:35 {21:27 05:48-06:23/35 | 21:53 06:07-06:13/6
27108:14 | 07:13 16:50-17:19/29 | 06:05 17:41-18:13/32 | 05:51 19:12-19:40/28 18:26-19:10/44 | 04:58 19:33-20:23/50 | 04:44 19:44-20:23/39
|16:44 | 17:46 07:40-07:51/11 | 18:39 | 20:37 19:55-20:03/8 {21:29 05:48-06:23/35 | 21:53 06:06-06:14/8
28108:12 | 07:11 16:49-17:19/30 | 06:03 17:39-18:13/34 |05:49 19:13-19:39/26 18:27-19:09/42 | 04:56 19:34-20:23/49 | 04:45 19:44-20:23/39
|16:45 | 17:48 07:38-07:52/14 | 18:41 06:28-06:29/1 | 20:39 19:50-20:08/18 [21:30 05:49-06:22/33 | 21:52 06:06-06:15/9
290811 | ] 06:00 17:38-18:14/36 | 05:47 19:14-19:36/22 18:27-19:07/40 | 04:55 19:34-20:22/48 [ 04:45 19:44-20:24/40
16:47 | ] 18:43 06:26-06:31/5 | 20:41 19:46-20:09/23 | 21:32 05:50-06:22/32 | 21:52 06:05-06:16/11
30 108:09 | ] 05:58 17:35-18:14/39 | 05:45 19:15-19:34/19 18:28-19:05/37 | 04:54 19:35-20:22/47 | 04:46 19:45-20:25/40
[16:49 | ] 18:45 06:23-06:32/9 | 20:43 10:43-20:11/28 06:13-06:14/1  } 21:33 05:50-06:21/31 | 21:52 06:05-06:17/12
310807 | | 06:55 18:34-19:15/41 | | 04:53 19:35-20:22/47 |
1651 | ] 19:47 07:21-07:33/12 | ] 21:34 05:51-06:21/30 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 {494 | 511
Anzahl Minuten mit Schatten 0 209 1050 2676 2557 1621
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
- —
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K;ojekt: Beschreibung: Uzengierter Anwender: )
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

; <
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA! 11 - WEA 11 p
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembe}Dezembef
1] 04:47 19:44-20:25/41 |05:26 19:42-20:32/50 ] 06:21 18:20-19:43/83 | 07:15 07:48-08:12/24 | 07:13 | 08:09
| 21:52 06:04-06:17/13 | 21:17 05:59-06:36/37 ] 20:11 06:51-07:22/31 ] 18:56 ]116:45 | 15:59
2| 04:47 19:45-20:25/40 [ 05:28 19:43-20:32/49 | 06:23 18:20-19:41/81 | 07:16 07:47-08:13/26 | 07:15 | 08:11
| 21:51 06:04-06:18/14 | 21:15 06:01-06:36/35 | 20:08 06:52-07:24/32 | 18:54 }16:43 | 15:58
31 04:48 19:45-20:26/41 [ 05:30 19:43-20:31/48 | 06:24 18:20-19:39/79 | 07:18 17:34-17:47/13 | 07:17 | 08:12
| 21:51 06:04-06:19/15 | 21:14 06:02-06:35/33 ] 20:06 06:54-07:26/32 | 18:51 07:47-08:14/27 | 16:41 | 15:58
4| 04:49 19:44-20:26/42 | 05:31 19:43-20:31/48 | 06:26 18:20-19:36/76 ] 07:20 17:31-17:50/19 | 07:19 | 0B:14
| 21:51 06:03-06:21/18 | 21:12 06:04-06:35/31 } 20:03 06:56-07:27/31 | 18:49 07:49-08:15/26 | 16:39 | 15:57
5] 04:50 19:44-20:26/42 | 05:33 19:43-20:30/47 | 06:28 19:18-19:34/16 06:57-07:27/30 | 07:22 17:28-17:50/22 {07:21 | 08:15
| 21:50 06:02-06:21/19 | 21:10 06:05-06:34/29 [ 20:01 18:20-19:16/56 ] 18:46 07:51-08:20/29 | 16:37 | 15:56
6| 04:51 19:44-20:27/43 | 05:35 19:44-20:30/46 | 06:30 19:21-19:32/11 06:59-07:28/29 | 07:24 17:27-17:51/24 |07:23 | 08:17
| 21:50 06:02-06:22/20 | 21:08 06:07-06:34/27 | 19:58 18:20-19:15/55 | 18:44 07:52-08:22/30 | 16:35 | 15:56
7 [ 04:52 19:44-20:27/43 | 05:36 19:45-20:29/44 | 06:32 18:21-19:15/54 | 07:26 17:25-17:52/27 |07:25 | 08:18
| 21:49 06:01-06:23/22 | 21:06 06:09-06:34/25 | 19:56 07:01-07:28/27 | 18:42 07:54-08:23/29 | 16:33 | 15:55
8| 04:53 19:44-20:28/44 | 05:38 19:45-20:28/43 | 06:33 18:20-19:13/53 | 07:27 17:24-17:53/29 | 07:27 | 08:19
| 21:48 06:01-06:23/22 | 21:04 06:10-06:32/22 | 19:54 07:02-07:27/25 | 18:39 07:56-08:24/28 | 16:31 | 15:55
9| 04:54 19:44-20:28/44 | 05:40 19:46-20:28/42 06:12-06:32/20 | 06:35 18:21-19:12/51 | 07:29 17:23-17:53/30 | 07:29 | 08:21
| 21:47 06:01-06:24/23 | 21:02 1B:52-19:01/9 | 19:51 07:04-07:27/23 | 18:37 07:58-08:25/27 | 16:29 | 15:54
10 | 04:55 19:44-20:29/45 | 05:42 19:46-20:26/40 06:14-06:31/17 | 06:37 18:22-19:11/49 | 07:31 17:23-17:54/31 | 07:31 | 08:22
| 21:47 06:00-06:25/25 | 21:00 18:47-19:05/18 | 19:49 07:06-07:27/21 | 18:34 08:00-08:25/25 | 16:28 | 15:54
11 | 04:56 19:44-20:29/45 | 05:43 19:47-20:25/38 06:15-06:29/14 | D6:39 18:22-19:09/47 | 07:33 17:22-17:54/32 | 07:33 | 08:23
| 21:46 06:00-06:26/26 | 20:58 18:44-19:08/24 | 19:46 07:08-07:27/19 | 18:32 08:02-08:26/24 | 16:26 | 15:54
12 | 04:57 19:43-20:30/47 | 05:45 19:33-19:34/1 18:42-19:11/29 | 06:41 18:23-19:08/45 | 07:35 17:22-17:54/32 | 07:35 | 08:24
| 21:45 05:59-06:27/28 | 20:56 19:49-20:24/35 06:17-06:28/11 | 19:44 07:09-07:25/16 | 18:30 08:04-08:26/22 | 16:24 | 15:53
13 | 04:58 19:43-20:30/47 | 05:47 19:27-19:39/12 18:39-19:12/33 | 06:42 18:24-19:06/42 | 07:37 17:22-17:53/31 | 07:37 [ 08:25
| 21:44 D5:59-06:28/29 | 20:54 19:49-20:22/33 06:18-06:25/7 | 19:41 07:11-07:25/14 | 18:27 08:06-08:25/19 | 16:22 | 15:53
14 | 04:59 19:43-20:30/47 | 05:49 19:24-19:42/18 18:37-19:13/36 | 06:44 18:26-19:06/40 | 07:39 17:22-17:53/31 | 07:39 | 08:26
| 21:43 05:58-06:29/31 | 20:52 19:51-20:20/29 06:20-06:22/2 | 19:39 07:13-07:24/11 | 18:25 08:08-08:25/17 |16:21 | 15:53
15 | 05:01 19:43-20:30/47 | 05:50 19:22-19:44/22 18:36-19:15/39 | 06:46 18:26-19:04/38 | 07:41 17:22-17:52/30 | 07:41 | 08:27
| 21:42 05:59-06:30/31 | 20:50 19:53-20:18/25 | 19:36 07:15-07:23/8 | 18:22 08:10-08:25/15 | 16:19 | 15:53
16 | 05:02 19:43-20:31/48 | 05:52 19:20-19:45/25 18:33-19:15/42 | 06:48 18:26-19:03/35 | 07:42 17:22-17:52/30 | 07:42 | 08:28
| 21:41 05:58-06:31/33 | 20:47 19:55-20:15/20 | 19:34 07:16-07:20/4 | 18:20 08:12-08:24/12 | 16:18 | 15:53
17 | 05:03 19:43-20:32/49 | 05:54 19:19-19:46/27 18:32-19:16/44 | 06:49 18:28-19:02/34 | 07:44 17:22-17:50/28 | 07:44 | 08:29
] 21:40 05:58-06:31/33 | 20:45 19:59-20:11/12 | 19:31 | 18:18 08:14-08:23/9 | 16:16 | 15:53
18 | 05:05 19:42-20:32/50 |05:56 18:31-19:47/76 | 06:51 18:29-19:01/32 | 07:46 17:23-17:48/25 | 07:46 | 08:30
| 21:38 05:57-06:32/35 | 20:43 | 19:29 | 18:15 08:16-08:21/5 |16:15 | 15:53
19 | 05:06 19:42-20:32/50 | 05:58 18:29-19:47/78 | 06:53 18:29-18:59/30 | 07:48 17:24-17:45/21 | 07:48 | 08:31
| 21:37 05:57-06:32/35 | 20:41 | 19:26 | 18:13 08:18-08:20/2 | 16:13 | 15:53
20 | 05:07 19:43-20:32/49 | 05:59 18:29-19:48/79 | 06:55 18:31-18:57/26 | 07:50 17:25-17:43/18 | 07:50 | 08:31
| 21:36 05:57-06:33/36 | 20:39 | 19:24 | 18:11 |16:12 | 15:54
21| 05:09 19:42-20:32/50 | 06:01 18:28-19:48/80 | 06:57 18:33-18:55/22 | 07:52 17:27-17:41/14 |[07:52 | 08:32
] 21:35 05:57-06:34/37 | 20:36 | 19:21 | 18:09 | 16:10 | 15:54
22 | 05:10 19:42-20:32/50 | 06:03 18:26-19:48/82 | 06:58 18:35-18:52/17 | 07:54 17:29-17:38/9 | 07:54 | 08:33
] 21:33 05:56-06:34/38 | 20:34 | 19:19 | 18:06 |16:09 | 15:55
23 ] 05:12 19:42-20:33/51 | 06:05 18:26-19:48/82 | 07:00 18:38-18:47/9 | 07:56 17:33-17:36/3 | 07:55 | 0B:33
] 21:32 05:57-06:35/38 | 20:32 | 19:16 | 18:04 | 16:08 | 15:55
24 {05:13 19:42-20:33/51 | 06:07 18:25-19:48/83 | 07:02 | 07:58 | 07:57 | 08:34
]21:30 05:56-06:35/39 | 20:29 | 19:14 | 18:02 ] 16:06 | 15:56
25 {05:15 19:42-20:33/51 | 06: os 18:24-19:48/84 | 07:04 | 08:00 | 07:59 | 08:34
121:29 05:57-06:36/39 | 20:27 07:03-07:11/8 | 19:11 | 18:00 | 16:05 | 15:56
26 | 05:16 19:42-20:33/51 | 06:10 18:23-19:48/85 | 07:06 | 08:02 ] 08:01 | 08:34
{ 21:27 05:56-06:35/39 | 20:25 06:59-07:13/14 | 19:09 | 17:58 | 16:04 | 15:57
27 | 05:18 19:42-20:33/51 | 06:12 18:23-19:47/84 | 07:07 07:57-08:05/8 | 07:04 ] 08:02 | 08:35
| 21:26 05:56-06:36/40 | 20:22 06:57-07:15/18 | 19:06 | 16:55 |16:03 | 15:58
28 | 05:20 19:42-20:33/51 | 06:14 18:22-19:47/85 | 07:09 D7:54-08:08/14 | 07:05 ] 08:04 | 08:35
| 21:24 05:56-06:36/40 | 20: 20 06:56-07:17/21 | 19:04 | 16:53 ] 16:02 | 15:58
29 [ 05:21 19:42-20:32/50 | 06:16 18:21-19:46/85 | 07:11 07:51-08:09/18 | 07:07 | 08:06 | 08:35
| 21:22 05:57-06:36/39 | 20:18 06:54-07:18/24 | 19:01 | 16:51 ]16:01 | 15:59
30 | 05:23 19:42-20:33/51 | 06:17 18:21-19:45/84 | 07:13 07:49-08:10/21 | 07:09 |08:07 | 08:35
| 21:21 05:56-06:36/40 | 20:15 06:53-07:20/27 | 18:59 | 16:49 | 16:00 | 16:00
31 [ 05:24 19:43-20:33/50 | 06: 19 18:21-19:45/84 | | 07:11 ] | 08:35
| 21:19 05:58-06:36/38 [ 20:13 06:52-07:22/30 | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 1259 | 232
Anzahl Minuten mit Schatten 2396 2631 1495 895 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
S
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(P:ojekl: Beschrelbung: Lizenzierter Anwender: M
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

L _—y
o Ty
SHADOW - Kalender pro WEA
\Berechnung: ZusatzbelastungWEA: 12 - WEA 12 D
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal magliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfléche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar | Februar | Marz | April | Mal |Juni
10835 ] 08:06 08:36-00:01/25 | 07:08 16:32-17:22/50 ] 06:53 18:23-18:47/24 | 05:43 07:10-07:37/27 | 04:52
| 16:02 | 16:53 | 17:50 07:35-07:49/14 | 19:49 07:18-07:59/41 | 20:45 21:36
2]08:35 | 08:04 08:35-09:02/27 | 07:06 16:32-17:23/51 ] 06:50 18:25-18:45/20 | 05:41 07:18-07:33/15 | 04:51
| 16:03 | 16:55 | 17:52 07:33-07:50/17 ] 19:51 07:16-08:00/44 | 20:47 | 21:37
3 ]08:35 | 08:02 08:33-09:02/29 | 07:04 16:32-17:22/50 ] 06:48 18:27-18:41/14 | 05:39 | 04:50
| 16:05 | 16:57 | 17:54 07:30-07:50/20 | 19:53 07:14-08:01/47 | 20:48 ] 21:38
4]08:35 | 08:01 16:27-16:30/3 [ 07:01 16:32-17:22/50 | 06:45 07:11-08:01/50 | 05:37 | 04:49
| 16:06 | 16:59 08:31-09:02/31 | 17:56 07:28-07:51/23 | 19:54 | 20:50 | 21:39
5108:34 | 07:59 16:25-16:33/8 | 06:59 16:32-17:21/49 ] 06:43 07:09-08:02/53 | 05:35 | 04:48
| 16:07 | 17:01 08:29-09:02/33 | 17:58 07:25-07:51/26 | 19:56 | 20:52 | 21:40
6]08:34 | 07:57 16:24-16:35/11 | 06:57 16:33-17:21/48 | 06:41 07:06-08:01/55 | 05:33 | 04:48
| 16:08 | 17:03 08:27-09:01/34 | 17:59 07:23-07:52/29 ] 19:58 | 20:54 | 21:42
7] 08:34 | 07:55 16:23-16:37/14 | 06:54 16:33-17:20/47 | 06:38 07:04-08:02/58 | 05:31 | 04:47
| 16:10 | 17:05 08:25-09:00/35 [ 18:01 07:21-07:52/31 | 20:00 | 20:56 | 21:43
8]08:33 | 07:53 16:22-16:38/16 | 06:52 17:37-17:38/1 07:18-07:51/33 | 06:36 07:01-08:01/60 | 05:29 | 04:46
| 16:11 | 17:08 08:23-08:59/36 | 18:03 16:35-17:19/44 | 20:02 | 20:58 | 21:44
9] 08:33 | 07:51 16:22-16:41/19 ] 06:49 17:31-17:40/9 07:16-07:51/35 | 06:33 07:00-08:02/62 | 05:27 | 04:46
| 16:12 |17: 10 08:21-08:58/37 | 18:05 16:36-17:17/41 | 20:04 | 20:59 | 21:45
10 | 08:32 | 07:49 16:21-16:43/22 | 06:47 17:29-17:42/13 07:13-07:50/37 | 06:31 06:59-08:02/63 | 05:25 | 04:45
| 16:14 | 17:12 08:19-08:55/36 | 18:07 16:38-17:16/38 | 20:06 | 21:01 | 21:45
11 | 08:31 | 07:47 16:21-16:45/24 | 06:45 17:26-17:45/17 17:00-17:14/14 | 06:28 06:58-08:01/63 | 05:23 ] 04:45
| 16:15 | 17:14 08:19-08:52/33 | 18:09 16:41-16:57/16 07:11-07:50/39 | 20:07 | 21:03 | 21:46
12| 08:31 | 07:45 16:22-16:45/23 | 06:42 17:26-17:46/20 17:03-17:09/6 | 06:26 06:58-08:01/63 | 05:21 | 04:44
| 16:17 | 17:16 08:20-08:48/28 | 18:11 16:45-16:51/6 07:08-07:48/40 | 20:09 | 21:05 | 21:47
13 | 08:30 | 07:43 16:22-16:45/23 | 06:40 17:25-17:49/24 ] 06:24 06:57-08:01/64 | 05:19 | 04:44
| 16:19 | 17:18 08:21-08:47/26 | 18:13 07:06-07:48/42 ] 20:11 | 21:06 | 21:48
14 | 08:29 | 07:41 16:22-16:45/23 | 06:37 17:24-17:50/26 1 06:21 06:56-08:00/64 | 05:17 | 04:43
| 16:20 | 17:20 08:22-08:46/24 | 18:15 07:04-07:46/42 120:13 | 21:08 | 21:49
15 | 08:28 | 07:39 16:22-16:44/22 | 06:35 17:24-17:52/28 {06:19 06:56-07:59/63 | 05:16 | 04:43
| 16:22 | 17:22 08:23-08:45/22 | 18:17 07:05-07:44/39 ] 20:15 | 21:10 ] 21:49
16 | 08:27 ] 07:37 16:46-16:56/10 08:23-08:43/20 | 06:32 17:23-17:54/31 ] 06:17 06:56-07:59/63 | 05:14 | 04:43
| 16:23 | 17:24 16:23-16:43/20 | 18:19 07:04-07:42/38 | 20:17 | 21:12 | 21:50
17| 08:26 | 07:35 16:24-16:59/35 | 06:30 17:23-17:55/32 } 06:14 06:56-07:57/61 | 05:12 | 04:43
| 16:25 | 17:26 08:25-08:42/17 | 18:21 07:05-07:41/36 | 20:19 | 21:13 | 21:50
18 | 08:25 | 07:33 16:26-17:01/35 | 06:27 17:22-17:55/33 | 06:12 06:56-07:57/61 | 05:11 | 04:43
| 16:27 | 17:28 08:27-08:40/13 | 18:23 07:04-07:38/3¢ | 20:21 | 21:15 | 21:51
19 | 08:24 | 07:31 16:28-17:03/35 ] 06:25 17:22-17:56/34 | 06:10 06:56-07:56/60 | 05:09 | 04:43
| 16:29 | 17:30 08:33-08:35/2 | 18:24 07:05-07:37/32 | 20:22 | 21:17 | 21:51
20 | 08:23 | 07:29 16:37-17:05/28 | 06:22 17:21-17:56/35 | 06:07 06:57-07:55/58 | 05:08 | 04:43
| 16:30 | 17:32 | 18:26 07:05-07:33/28 | 20:24 | 21:18 | 21:52
21]08:22 | 07:26 16:36-17:07/31 | 06:20 17:20-17:57/37 | 06:05 06:57-07:54/57 | 05:06 | 04:43
| 16:32 | 17:34 | 18:28 07:07-07:31/24 | 20:26 | 21:20 | 21:52
22 | 08:21 08:53-08:55/2 | 07:24 16:35-17:10/35 | 06:18 17:19-17:56/37 | 06:03 06:57-07:52/55 | 05:05 | 04:43
| 16:34 | 17:36 | 18:30 07:07-07:29/22 120:28 | 21:21 | 21:52
23| 08:19 08:52-08:56/4 | 07:22 16:34-17:11/37 | 06:15 17:19-17:56/37 | 06:00 06:57-07:51/54 | 05:03 | 04:43
| 16:36 | 17:38 | 18:32 07:10-07:27/17 | 20:30 | 21:23 | 21:52
24 | 08:18 08:50-08:57/7 | 07:20 16:34-17:14/40 | 06:13 17:19-17:56/37 | 05:58 06:58-07:50/52 | 05:02 | 04:43
| 16:38 | 17:40 | 18:34 07:12-07:23/11 ] 20:32 | 21:24 | 21:53
25| 08:17 08:49-08:59/10 | 07:18 16:33-17:16/43 | 06:10 17:19-17:56/37 | 05:56 06:50-07:48/49 | 05:00 | 04:44
| 16:40 | 17:42 | 18:36 | 20:34 | 21:26 | 21:53
26 | 08:15 08:47-08:59/12 | 07:15 16:32-17:18/46 | 06:08 17:19-17:54/35 | 05:54 07:00-07:46/46 | 04:59 | 04:44
| 16:42 | 17:44 07:42-07:43/1 | 18:38 06:33-06:47/14 ] 20:35 | 21:27 | 21:53
27 | 08:14 08:45-09:00/15 | 07: 13 16:32-17:20/48 | 06:05 17:19-17:54/35 ] 05:51 07:01-07:45/44 | 04:58 | 04:44
| 16:44 | 17:46 07:40-07:46/6 | 18:39 06:31-06:51/20 | 20:37 | 21:29 | 21:53
28| 08:12 08:44-09:01/17 | 07: 11 16:31-17:22/51 | 06:03 17:19-17:53/34 | 05:49 07:03-07:43/40 | 04:56 | 04:45
| 16:46 | 17:48 07:38-07:48/10 | 18:41 06:28-06:53/25 | 20:39 | 21:30 | 21:52
29| 08:11 08:42-09:01/19 | | 06:00 17:20-17:52/32 | 05:47 07:04-07:41/37 | 04:55 | 04:45
| 16:47 | | 18:43 06:26-06:56/30 | 20:41 | 21:32 | 21:52
30 | 08:09 08:40-09:01/21 | | 05:58 17:20-17:50/30 | 05:45 07:07-07:39/32 | 04:54 | 04:46
| 16:49 | | 18:45 06:23-06:57/34 | 20:43 | 21:33 | 21:52
31| 08:07 08:38-09:01/23 | | 06:55 18:22-18:49/27 | | 04:53 |
| 16:51 | | 19:47 07:21-07:58/37 | | 21:34 |
Sannenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
Anzahl Minuten mit Schatten 130 1227 2060 1677 42 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang {SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
o
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Projekt: Beschreibung: Uzenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieaniagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

20.08.2019 10:57/3.2.744

o _/
=z =~
SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 12 - WEA 12 2
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | November | Dezembe;
1]04:47 | 05:26 ] 06:21 06:56-08:00/64 | 07:15 18:04-18:29/25 107:13 15:51-16:15/24 | 08:09
| 21:52 | 21:17 } 20:11 | 18:56 07:44-08:26/42 | 16:45 07:49-08:18/29 | 15:59
2| 04:47 | 05:28 ] 06:23 06:57-08:00/63 | 07:16 18:04-18:27/23 | 07:15 15:51-16:13/22 | 08:11
|21:51 | 21:15 ] 20:08 | 18:54 07:45-08:27/42 | 16:43 07:49-08:24/35 | 15:58
3104:48 | 05:30 ] 06:24 06:57-08:00/63 | 07:18 18:05-18:25/20 17:41-17:49/8 | 07:17 15:51-16:11/20 | 08:12
j21:51 | 21:14 | 20:06 | 18:51 17:23-17:31/8 07:47-08:27/40 | 16:41 07:49-08:26/37 | 15:58
4[04:49 ] 0531 | 06:26 06:57-08:00/63 | 07:20 18:06-18:22/16 17:37-17:52/15 | 07:19 15:51-16:09/18 | 08:14
f21:51 | 21:12 | 20:03 | 18:49 17:19-17:35/16 07:49-08:28/39 | 16:39 07:52-08:29/37 | 15:57
5] 04:50 | 05:33 ] 06:28 06:57-07:58/61 | 07:22 18:06-18:19/13 07:51-08:28/37 | 07:21 15:53-16:08/15 | 08:15
121:50 | 21:10 | 20:01 | 18:47 17:15-17:53/38 | 16:37 07:54-08:30/36 | 15:56
6 | 04:51 ] 05:35 ] 06:30 06:59-07:58/59 | 07:24 18:08-18:17/9 07:52-08:27/35 | 07:23 15:54-16:05/11 | 08:17
121:50 | 21:08 | 19:58 | 18:44 17:13-17:54/41 | 16:35 07:56-08:31/35 | 15:56
7 | 04:52 ] 05:36 ] 06:32 07:01-07:58/57 | 07:26 17:11-17:55/44 1 07:25 15:55-16:03/8 | 08:18
| 21:49 | 21:06 | 19:56 | 18:42 07:54-08:27/33 | 16:33 07:58-08:31/33 | 15:55
8]04:53 | 05:38 1 06:33 07:02-07:56/54 | 07:27 17:09-17:56/47 107:27 15:56-16:01/5 | 08:19
| 21:48 | 21:04 | 19:54 | 18:39 07:56-08:27/31 | 16:31 08:00-08:32/32 | 15:55
9 | 04:54 | 05:40 ] 06:35 07:04-07:55/51 | 07:29 17:08-17:56/48 | 07:29 15:58-15:59/1 | 08:21
| 21:47 | 21:02 | 19:51 | 18:37 07:58-08:27/29 | 16:29 08:02-08:32/30 | 15:54
10 | 04:55 | 05:42 | 06:37 18:24-18:33/9 | 07:31 17:07-17:56/49 | 07:31 08:04-08:32/28 | 08:22
| 21:47 | 21:00 | 19:49 07:06-07:55/49 | 18:34 08:00-08:26/26 | 16:28 | 15:54
11 | 04:56 } 05:43 1 06:39 18:19-18:36/17 | 07:33 17:06-17:56/50 | 07:33 08:07-08:33/26 | 08:23
]121:46 | 20:58 | 19:46 07:08-07:54/46 | 18:32 08:02-08:25/23 116:26 | 15:54
12 | 04:57 | 05:45 07:27-07:41/14 | 06:41 18:16-18:38/22 | 07:35 17:06-17:56/50 | 07:35 08:09-08:33/24 | 08:24
| 21:45 | 20:56 | 19:44 07:09-07:52/43 | 18:30 08:04-08:24/20 | 16:24 | 15:53
13 | 04:58 | 05:47 07:19-07:43/24 | 06:42 18:14-18:39/25 | 07:37 17:05-17:56/51 107:37 08:11-08:33/22 | 08:25
| 21:44 | 20:54 | 19:41 07:11-07:50/39 | 18:27 08:06-08:23/17 | 16:22 | 15:53
14 | 04:59 | 05:49 07:15-07:46/31 | 06:44 18:13-18:41/28 | 07:39 17:05-17:56/51 107:39 08:13-08:33/20 | 08:26
|1 21:43 | 20:52 ] 19:39 07:13-07:49/36 | 18:25 08:08-08:22/14 | 16:21 | 15:53
15| 05:01 | 05:51 07:12-07:48/36 | 06:46 18:10-18:41/31 | 07:41 17:05-17:55/50 | 07:41 08:15-08:33/18 | 08:27
| 21:42 | 20:50 119:36 07:14-07:46/32 | 18:22 08:10-08:20/10 | 16:19 | 15:53
16 | 05:02 | 05:52 07:10-07:49/39 | 06:48 18:09-18:42/33 | 07:42 17:04-17:53/49 | 07:42 08:17-08:33/16 | 08:28
] 21:41 | 20:47 | 19:34 07:16-07:44/28 | 18:20 08:12-08:18/6 | 16:18 | 15:53
17 | 05:03 | 05:54 07:08-07:51/43 | 06:49 18:08-18:42/34 | 07:44 17:04-17:50/46 | 07:44 08:19-08:32/13 | 08:29
| 21:40 | 20145 | 19:31 07:18-07:42/24 | 18:18 08:14-08:15/1 | 16:16 | 15:53
18 | 05:05 | 05:56 07:07-07:52/45 | 06:51 18:07-18:43/36 | 07:46 17:05-17:48/43 | 07:46 08:21-08:32/11 | 08:30
| 21:38 ] 20:43 | 19:29 07:20-07:39/19 | 18:15 | 16:15 | 15:53
19 | 05:06 | 05:58 07:05-07:53/48 | 06:53 18:06-18:42/36 | 07:48 17:05-17:45/40 | 07:48 08:23-08:31/8 | 08:31
|21:37 | 20:41 | 19:26 07:22-07:32/10 | 18:13 | 16:13 ] 15:54
20 | 05:07 ] 05:59 07:04-07:55/51 | 06:55 18:05-18:42/37 |07:50 17:05-17:43/38 | 07:50 08:26-08:32/6 | 08:31
|21:36 | 20:39 | 19:24 | 18:11 | 16:12 | 15:54
21]05:09 ]06:01 07:03-07:56/53 | 06:57 18:05-18:42/37 |07:52 17:06-17:41/35 | 07:52 08:28-08:31/3 | 08:32
|121:35 | 20:36 1 19:21 07:57-08:10/13 | 18:09 | 16:10 | 15:54
22]05:10 | 06:03 07:02-07:58/56 | 06:58 18:05-18:42/37 | 07:54 17:06-17:37/31 | 07:54 | 08:33
|21:33 | 20:34 119:19 07:54-08:13/19 | 18:06 ] 16:09 | 15:55
23|05:12 ] 06:05 07:01-07:58/57 | 07:00 18:04-18:41/37 | 07:56 17:07-17:36/29 ] 07:55 | 08:33
|21:32 | 20:32 119:16 07:52-08:15/23 | 18:04 ] 16:08 | 15:55
24| 05:13 | 06:07 07:00-07:59/59 | 07:02 18:04-18:40/36 | 07:58 16:58-17:33/35 | 07:57 | 08:34
|21:30 | 20:29 | 19:14 07:50-08:15/25 | 18:02 | 16:06 | 15:56
25| 05:15 | 06:08 07:00-08:00/60 | 07:04 18:04-18:40/36 | 08:00 16:56-17:31/35 | 07:59 | 08:34
|21:29 | 20:27 119:11 07:49-08:17/28 | 18:00 08:57-09:08/11 | 16:05 | 15:56
26 | 05:16 | 06:10 06:59-07:59/60 | 07:06 18:05-18:39/34 | 08:02 16:54-17:29/35 | 08:01 | 08:34
|21:27 | 20:25 119:09 07:48-08:20/32 | 17:58 08:55-09:11/16 | 16:04 | 15:57
27| 05:18 | 06:12 06:58-08:00/62 | 07:07 18:05-18:38/33 | 07:04 16:15-16:26/11 07:53-08:12/19 | 08:02 | 08:35
|21:26 | 20:22 119:06 07:47-08:21/34 | 16:55 15:53-16:13/20 |16:03 | 15:58
28 | 05:20 | 06:14 06:58-08:01/63 | 07:09 18:03-18:36/33 [ 07:05 15:52-16:13/21 | 08:04 | 08:35
| 21:24 | 20:20 119:04 07:46-08:23/37 | 16:53 07:52-08:14/22 116:02 | 15:58
29]05:21 | 06:16 06:57-08:00/63 |07:11 18:03-18:34/31 | 07:07 15:52-16:15/23 | 08:06 | 08:35
| 21:22 | 20:18 119:01 07:45-08:23/38 | 16:51 07:51-08:15/24 ] 16:01 | 15:59
30| 05:23 | 06:17 06:57-08:00/63 | 07:13 18:03-18:32/29 | 07:09 15:52-16:15/23 | 08:07 | 08:35
|21:21 ] 20:15 | 18:59 07:44-08:24/40 | 16:49 07:50-08:17/27 | 16:00 | 16:00
31105:25 | 06:19 06:57-08:01/64 | | 07:11 15:51-16:15/24 | | 08:35
j21:19 | 20:13 i | 16:47 07:50-08:17/27 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 1330 | 259 | 232
Anzahl Minuten mit Schatten 0 991 1801 1801 623 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sennenuntergang (SS:MM) Zeitpunkt {SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
-~
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im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Projekt: Beschrelbung: Lizergierter Anwender: N
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:

20.08.2019 10:57/3.2.744
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SHADOW - Grafischer Kalender pro WEA
\Berechnung: Zusatzbelastung )
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Uzenzierter Anwender:

(Frojekt: Beschreibung:
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
:;_ 20.08.2019 10:57/3.2.744
- N
SHADOW - Grafischer Kalender pro WEA
\Berechnung: Zusatzbelastung p
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1 ==
0 250 500 750 1000m
Karte: tageplan_TK25 , MaBstab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 607.407 Nord: 5.991.175

A Neue WEA & Schattenrezeptor
Hihe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_O.wpo {1)

-

(Projeie: R
| +| Stunden/Jahr, Astron.max.mdgl. 19-095-GBK-02
30,0
Beschrebung!
01 Schat gutachten fiir die
100 I htung und den Betrieb neuer
. Wind ieank im Rah des
20,0 Repowering-Vorhabens im Windpark
Kesdorf
30,0
50,0
100,0
. 250,0
N
it~ l: . Stunden/Jahr, Astron.max.mégl.
o
s i
/’?“; 0-10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden

_ > 250 Stunden

SHADOW - 1

Karte
Berechnung:
Zusatzbelastung

. -
Lizanzierter Amvvonder:

TRH Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet

.08.2019 08:46/3.2,744
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Max. Minuten an einem Tag,
Astron.max.migl.

30,0

0,1

10,0

20,0

30,0

50,0

100,0

250,0

Max. Minuten an einem Tag,
Astron.max.migl.
0 - 10 Min,/Tag
10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min,/Tag
> 250 Min./Tag

L Neue WEA

s Schattenrezeptor
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Karte: Lageplan_TK25 , MaBstab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 607.407 Nord: 5.991.175

Hihe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_C.wpo (1}
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Freiekt: M

19-095-GBK-02

Beachralbung:

Schattenwurfgutachten fiir die
Errichtung und den Betrieb neuer
Windenergleanlagen im Rahmen des
Repowering-Varhabens im Windpark
Kesdorf

'SHADOW - 1
Karte

Berechnung:
Zusatzbelastung

Lizensiortes Arvander:
T&H Ingenieure GmbH
|[Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet
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A Neue WEA & Schattenrezeptor

P= _——_%"

‘2’.—"" I' l“‘]? Y-

5;
~

I

wewsl Max, Minuten an einem Tag,

Astron.max.mégl.
30
Stunden/Jahr,
Astron.max.magl.
0,0-30,0

| 30,0 - 1.000,0

f"'

e

0 250 500 750 1000m
Karte: Lageplan_TK25 , Mafstab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 607.407 Nord: 5.991.175

Héhe der Schattenkarte: Hihenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1)

-1 (roje: ™

19-095-GBK-02

Beschreduing:

Schattenwurfgutachten fir die
Errichtung und den Betrieb neuer
Windenergieanlagen im Rahmen des
Repowering-Vorhabens im Windpark
Kesdorf

'SHADOW -
Karte
Berechnung:
Zusatzbelastung

Livenzlerter Arwendaer:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
infa@th-ingenieure.de

Berechnet:

WINgPRO 3.2.744 | EMD International AfS, Tel. +45 96 35 44 44, www.emd,dk, windpro@emd.dk
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Anlage 4

Berechnungsergebnisse Gesamtbelastung
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lgr_njekt:

19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus  Augenhéhe (ZVI) i.Gr.
U.Gr.  Fensters

[m] [m] [m} [m] [°] [m]

AIO1 606.679 5.989.510 48,2 1,0 1,0 20 90,0 "Gewachshaus-Modus” 3,0
BIO2 606.671 5.989.527 474 10 10 20 90,0 "Gewachshaus-Modus” 3,0
CIO3 606.572 5.989.470 468 1,0 10 20 90,0 "Gewachshaus-Modus" 3,0
DI04 606279 5989.776 48,5 10 10 20 90,0 "Gewdchshaus-Modus" 3,0
EIOS5 606.282 5.989.825 49,7 10 1,0 20 50,0 "Gewachshaus-Modus”" 3,0
FIO6 606.253 5.989.867 50,0 10 10 20 90,0 "Gewdchshaus-Modus" 30
GIO7 606.228 5.990.275 50,0 1,0 10 20 90,0 "Gewdchshaus-Modus” 3,0
HIO8 606.195 5990.322 50,0 10 1,0 2,0 90,0 "Gewéchshaus-Modus™” 3,0
II09 606.228 5.990.409 50,0 1,0 10 20 90,0 "Gewédchshaus-Modus" 3,0
JI1I010 606.644 5.992.832 53,8 1,0 1,0 2,0 90,0 "Gewachshaus-Modus” 3,0
KIO 11 607.772 5.991.929 459 10 1,0 20 90,0 "Gewdchshaus-Modus" 3,0
LIO 12 608.687 5.990.429 266 1,0 1,0 2,0 90,0 "Gewachshaus-Modus” 3,0
M IO 13 608.548 5.990.038 26,7 10 10 20 90,0 "Gewachshaus-Modus" 3,0
N IO 14 608.243 5.989.995 300 10 1,0 20 90,0 "Gewadchshaus-Modus" 3,0
0I0 15 608.331 5.989.736 30,0 10 10 20 90,0 "Gewachshaus-Modus™ 3,0
PIO 16 608.657 5.989.846 234 1,0 1,0 20 90,0 "Gewéachshaus-Modus” 3,0
QIO 17 608.349 5.992.356 200 10 10 20 90,0 "Gewachshaus-Modus” 3,0
RIO 18 608.766 5.992,585 28,5 1,0 10 20 90,0 "Gewdchshaus-Modus" 3,0
L SI019 609.010 5.991.942 200 10 10 20 90,0 "Gewadchshaus-Modus” 3,0

e —
SHADOW - Hauptergebnis
\Berechnung: Gesamtbelastung )
Voraussetzungen fiir Berechnung des Schattenwurfs )
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenhdhe Uiber Horizont 3e
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der
Rezeptorfliche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Héhenlinien: Héhenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1)
Hindernisse in Berechnung verwendet
Berechnungshohe (.Gr. fir Karte: 1,5 m
Rasterauflésung: 1,0 m
Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hohe Bereich
ell messer
[m] kw]  [m] [m] [m] [U/min]
1 606.556 5.991.795 52,4 WEA 1 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 X
2 607.097 5.991.895 50,0 WEA 2 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
3 606.825 5.991.392 50,0 WEA 3 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
4 607.330 5.991.494 50,0 WEA 4 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0 1209 1.819 0,0
5 606.955 5.990.935 50,0 WEA 5 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
6 607.614 5.991.141 50,0 WEA 6 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
7 607.418 5.990.784 45,2 WEA7 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0 1209 1.819 0,0
8 608.025 5.990.923 40,7 WEA 8 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0 1209 1.819 0,0
9 607.098 5.990.474 44,3 WEA 9 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0 120,9 1.819 0,0
10 607.729 5.990.474 39,9 WEA 10 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0.0
11 607.625 5.989.978 36,8 WEA 11 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5.500 158,0  120,9 1.819 0,0
12 607.367 5.989.560 40,0 WEA 12 Ja  GE WIND ENERGY 5.5-158 Thrust 700-5.500 5500 158,0 1209 1.819 0,0
13 605.812 5.989.324 50,5 WEA VB - SWT-...Ja  Siemens SWT-3.2-113 2A-3.200 3.200 1130 127,55 1.685 0,0

windPRQ 3.2.744 | EMD Intemnational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Beschrelbung: Lizenzierter Anwender:
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

(SHADOW - Hauptergebnis
\Berechnung: Gesamtbelastung

ierechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/lahr Schattentage/Jahr Max.Schattendauer/Tag

I\ /

[h/a] [d/a] [h/d]
AIO1 103:25 204 0:53
B IO 2 96:38 181 0:52
cIo3 81:51 174 0:48
DIO4 70:34 200 0:41
EIOS 77:47 218 0:39
FIO6 93:35 241 0:39
GIO7 103:45 265 0:56
HIO8 89:02 237 0:48
1109 106:42 249 0:43
JI1010 15:12 39 0:29
KI1o11 199:16 231 1:30
LIO 12 86:30 213 0:41
M IO 13 109:54 205 1:00
N IO 14 117:15 227 0:59
0I015 129:30 160 1:14
PIO 16 63:09 169 0:36
QIO 17 56:29 143 0:43
RIO 18 13:35 57 0:21
SI019 34:41 118 0:28

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]

1 WEA 1 13:42
2 WEA 2 80:02
3WEA3 21:35
4 WEA 4 88:34
5 WEAS 72:20
6 WEA 6 107:03
7 WEA 7 75:11
8 WEA 8 18:58
9 WEA 9 158:52
10 WEA 10 114:41
11 WEA 11 258:50
12 WEA 12 172:32

13 WEA VB - SWT-3.2-113  95:45

Surmmen in Rezeptortabelie und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwel oder mefir Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.

L

iy
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(Profekt:

19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

I\

(SHADOW - Kalender
(Berechnung: GesamtbelastungSchattenrezeptor: A - 101

AR

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

2019

|Januar |Februar |Mérz { April | Mai | Juni
1]08:35 [08:06 |]07:08 | 06:53 07:18 (12) | 05:43 07:15 (12) | 04:52 05:51 (11)
| 16:02 | 16:53 | 17:50 | 19:49 33 07:51(12) | 20:45 22 07:37(12) | 21:36 28 06:19(11)
2]08:35 | 08:04 | 07:06 | 06:50 07:16 (12) | 05:41 06:09 (11) | 04:51 05:52 (11)
| 16:04 | 16:55 | 17:52 | 19:51 37 07:53(12) | 20:47 17 07:33(12) | 21:37 26 06:18 (11)
3|08:35 |08:02 |07:04 106:48 07:14 (12) | 05:39 06:07 (11) | 04:50 05:52 (11)
| 16:05 | 16:57 | 17:54 { 19:53 40 07:54 (12) | 20:48 7 06:14(11) | 21:38 26 06:18 (11)
4]08:35 | 08:01 | 07:01 | 06:46 07:11 (12) | 05:37 06:05 (11) | 04:49 05:53 (11)
] 16:06 1 16:59 | 17:56 | 19:54 44 07:55(12) | 20:50 10 06:15(11) | 21:39 25 06:18 (11)
5]08:35 | 07:59 | 06:59 | 06:43 07:10 (12) | 05:35 06:03 (11) | 04:48 05:54 (11)
| 16:07 [17:01 | 17:58 | 19:56 46  07:56 (12) | 20:52 14  06:17 (11) | 21241 23 06:17 (11)
6| 08:34 } 07:57 | 06:57 | 06:41 07:08 (12) | 05:33 06:01 (11) | 04:48 05:54 (11)
| 16:08 1 17:04 | 18:00 | 19:58 48  07:56 (12) | 20:54 17  06:18 (11) | 21:42 22  06:16 (11)
7108:34 | 07:55 | 06:54 | 06:38 07:08 (12) | 05:31 05:59 (11) | 04:47 05:56 (11)
| 16:10 | 17:06 | 18:01 | 20:00 48  07:56 (12) | 20:56 19 06:18(11) | 21:43 21 06:17 (11)
8108:33 |1 07:53 | 06:52 | 06:36 07:06 (12) | 05:29 05:57 (11) | 04:46 05:56 (11)
| 16:11 | 17:08 [ 18:03 | 20:02 50 07:56 (12) | 20:58 22 06:19(11) | 21:44 20  06:16 (11)
9]08:33 | 07:51 | 06:49 | 06:33 07:06 (12) | 05:27 05:56 (11) | 04:46 05:57 (11)
| 16:13 117:10 [ 18:05 | 20:04 51 07:57 (12) | 20:59 24 06:20 (11) | 21:45 19  06:16 (11)
10 ] 08:32 | 07:49 | 06:47 | 06:31 07:05 (12) | 05:25 05:54 (11) | 04:45 05:57 (11)
| 16:14 117:12 | 18:07 | 20:06 52  07:57(12) | 21:01 27  06:21 (11) | 21:46 18 06:15(11)
11 | 08:31 | 07:47 | 06:45 | 06:28 07:04 (12) | 05:23 05:52 (11) | 04:45 05:59 (11)
| 16:15 117:14 | 18:09 | 20:08 52 07:56 (12) | 21:03 29  06:21(11) | 21:46 15 06:14 (11)
12 ] 08:31 | 07:46 | 06:42 | 06:26 07:04 (12) | 05:21 05:51 (11) | 04:44 06:00 (11)
| 16:17 |17:16 | 18:11 ] 20:09 53 07:57 (12) | 21:05 31 06:22 (11) | 21:47 14 06:14 (11)
13 ] 08:30 | 07:43 | 06:40 17:30 (13) | 06:24 07:04 (12) | 05:19 05:49 (11) | 04:44 06:00 (11)
| 16:19 | 17:18 | 18:13 6 17:36(13) | 20:11 53 07:57 (12) | 21:06 33 06:22(11) | 21:48 13 06:13(11)
14 | 08:29 | 07:41 | 06:37 17:25(13) | 06:21 07:03 (12) | 05:18 05:47 (11) | 04:43 06:01 (11)
| 16:20 | 17:20 | 18:15 15  17:40 (13) | 20:13 53 07:56 (12) | 21:08 34 06:21 (11) | 21:49 12 06:13 (11)
15 | 08:28 1 07:39 | 06:35 17:23 (13) | 06:19 07:03 (12) | 05:16 05:46 (11) | 04:43 06:02 (11)
| 16:22 117:22 | 18:17 19  17:42 (13) | 20:15 53 07:56(12) | 21:10 36 06:22 (11) | 21:49 11 06:13(11)
16 | 08:27 | 07:37 | 06:32 17:21 (13) | 06:17 07:03 (12) | 05:14 05:45 (11) | 04:43 06:03 (11)
| 16:24 |17:24 { 18:19 22 17:43(13) | 200117 53 07:56 (12) | 21:12 37 06:22 (11) | 21:50 9 06:12 (11)
17 | 08:26 1 07:35 | 06:30 17:20 (13) | 06:14 07:03 (12) | 05:12 05:46 (11) | 04:43 06:04 (11)
| 16:25 | 17:26 | 18:21 25 17:45(13) | 20:19 51  07:54(12) | 21:13 36  06:22 (11) | 21:50 8 06:12 (11)
18 | 08:25 |1 07:33 | 06:27 17:18 (13) | 06:12 07:03 (12) | 05:11 05:45 (11) | 04:43 06:05 (11)
| 16:27 | 17:28 | 18:23 27 17:45(13) | 20:21 51 07:54(12) | 21:15 37  06:22 (11) | 21:51 6 06:11 (11)
19 | 08:24 | 07:31 | 06:25 17:18 (13) | 06:10 07:03 (12) | 05:09 05:46 (11) | 04:43 06:06 (11)
] 16:29 117:30 | 18:24 28  17:46 (13) | 20:22 51 07:54(12) | 21:17 36 06:22(11) | 21:51 5 06:11(11)
20 | 08:23 1 07:29 | 06:23 17:17 (13) | 06:07 07:04 (12) | 05:08 05:45 (11) | 04:43 06:07 (11)
| 16:31 |17:32 | 18:26 28 17:45(13) | 20:24 49 07:53(12) | 21:18 37 06:22 (11) | 21:52 3 06:10(11)
21| 08:22 | 07:27 | 06:20 17:17 (13) | 06:05 07:04 (12) | 05:06 05:46 (11) | 04:43 06:07 (11)
|16:32  117:34 | 1828 29 17:46(13) | 20:26 48 07:52(12) | 21:20 36 06:22(11) | 21:52 3 06:10 (11)
2210821 | 07:24 | 06:18 17:16 (13) | 06:03 07:04 (12) | 05:05 05:47 (11) | 04:43 06:07 (11)
| 16:34 117:36 | 18:30 29 17:45(13) | 20:28 47 07:51(12) | 21:21 35  06:22 (11) | 21:52 3 06:10(11)
23| 08:19 | 07:22 | 06:15 17:16 (13) | 06:00 07:05 (12) { 05:03 05:46 (11) | 04:43 06:08 (11)
| 16:36 117:38 ] 18:32 29 17:45(13) | 20:30 45 07:50 (12) | 21:23 35 06:21 (11) | 21:52 3 06:11(11)
24| 08:18 | 07:20 | 06:13 17:15 (13) | 05:58 07:05 (12) | 05:02 05:47 (11) | 04:43 06:08 (11)
| 16:38 | 17:40 | 18:34 29 17:44 (13) | 20:32 44 07:49 (12) | 21:25 34 06:21(11) | 21:53 3 06:11(11)
25|08:17 [07:18  [06:10 17:16 (13) | 05:56 07:06 (12) | 05:00 05:47 (11) | 04:44 06:07 (11)
| 16:40 117:42 | 18:36 28  17:44 (13) | 20:34 42  07:48 (12) | 21:26 34 06:21 (11) | 21:53 5  06:12(11)
26 | 08:15 | 07:15 | 06:08 17:16 (13) | 05:54 07:07 (12) | 04:59 05:48 (11) | 04:44 06:07 (11)
| 16:42 | 17:44 | 18:38 26 17:42(13) | 20:36 39  07:46 (12) | 21:27 33 06:21(11) | 21:53 6 06:13(11)
27| 08:14 | 07:13 | 06:05 17:17 (13) | 05:51 07:08 (12) | 04:58 05:48 (11) | 04:44 06:06 (11)
| 16:44  {17:46 | 18:39 24 17:41(13)|20:37 37 07:45(12) | 21:29 33 06:21(11) | 21:53 8  06:14(11)
28 | 08:12 | 07:11 | 06:03 06:28 (12) | 05:49 07:10 (12) | 04:57 05:49 (11) | 04:45 06:06 (11)
| 16:46 |17:48 | 18:41 37 17:40(13) | 20:39 33 07:43(12) | 21:30 32 06:21(11) | 21:53 9 06:15(11)
29 | 08:11 | | 06:00 06:26 (12) | 05:47 07:11 (12) | 04:55 05:50 (11) | 04:45 06:05 (11)
| 16:48 | | 18:43 39 17:38(13) | 20:41 30 07:41(12) | 21:32 30 06:20 (11) | 21:52 11 06:16 (11)
30 | 08:09 | | 05:58 06:23 (12) | 05:45 07:13 (12) | 04:54 05:50 (11) | 04:46 06:05 (11)
| 16:49 | |18:45 39 17:35(13) 20443 26 07:39(12) [21:33 30 06:20 (11) | 21:52 12 06:17 (11)
31]08:08 | | 06:55 07:21 (12) | | 04:53 05:51 (11) |
| 16:51 | | 19:47 36 18:32(13) 1 | 21:34 28 06:19(11) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.migl.Beschattung | | | 515 | 1355 | 885 | 387
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
N
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Gr_o)ekt:

Beschrelbung:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwendes:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

. -
— ~
SHADOW - Kalender
%erechnung: GesamtbelastungSchattenrezeptor: A-10 1 )
oraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembet Dezember
1104:47 06:04 (11) | 05:26 05:59 (11) | 06:21 0703 (12) | 07:15 18:06 (13) | 07:13 | 08:09
] 21:52 13 06:17 (11) | 21:17 33 06:32(11) | 20:111 53 07:56 (12) | 18:56 18:19 (13) | 16:45 | 15:59
2 | 04:47 06:04 (11) | 05:28 06:01 (11) | 06:23 07:03 (12) | 07:17 18:10 (13) | 07:15 | 08:11
| 21:52 14 06:18 (11) | 21:15 31 06:32 (11) | 20:08 52 07:55(12) | 18:54 18:14 (13) | 16:43 | 15:58
3| 04:48 06:04 (11) | 05:30 06:02 (11) | 06:25 0703 (12) | 07:18 107:17 | 08:12
| 21:51 15 06:19 (11) | 21:14 29 06:31(11) | 20:06 52 07:55(12) | 18:51 | 16:41 ] 15:58
4 | 04:49 06:03 (11) | 05:31 06:04 (11) | 06:26 07:03 (12) | 07:20 107:19 | 08:14
| 21:51 18 06:21 (11) | 21:12 27 06:31(11) | 20:03 52  07:55(12) | 18:49 | 16:39 | 15:57
5 [ 04:50 06:02 (11) | 05:33 06:05 (11) | 06:28 07:03 (12) | 07:22 107:21 | 08:15
| 21:50 19  06:21(11) | 21:10 25 06:30 (11) } 20:01 50 07:53(12) | 18:47 | 16:37 | 15:56
6 | 04:51 06:02 (11) } 05:35 06:07 (11) | 06:30 07:03 (12) | 07:24 | 07:23 | 08:17
| 21:50 20 06:22(11) | 21:08 22 06:29 (11) | 19:58 50 07:53(12) | 18:44 | 16:35 | 15:56
7 | 04:52 06:01 (11) | 05:36 06:09 (11) | 06:32 07:04 (12) | 07:26 107:25 | 08:18
| 21:49 22 06:23 (11) | 21:06 20 06:29 (11) | 19:56 48 07:52(12) | 18:42 | 16:33 | 15:55
8 | 04:53 06:01 (11) | 05:38 06:10 (11) | 06:33 07:04 (12) | 07:28 1 07:27 | 08:19
| 21:48 22 06:23 (11) | 21:04 17 06:27 (11) | 19:54 46  07:50 (12) | 18:39 1 16:31 | 15:55
9 | 04:54 06:01 (11) | 05:40 06:12 (11) | 06:35 07:04 (12) | 07:29 107:29  |o08:21
| 21:48 23 06:24 (11) | 21:02 14 06:26 (11) | 19:51 45 07:49 (12) | 18:37 | 16:29 | 15:54
10 | 04:55 06:00 (11) | 05:42 06:14 (11) | 06:37 07:06 (12) | 07:31 | 07:31 | 08:22
| 21:47 25 06:25(11) | 21:00 11 06:25 (11) | 19:49 42  07:48 (12) | 18:34 | 16:28 | 15:54
11 | 04:56 06:00 (11) | 05:43 06:15 (11) | 06:39 07:08 (12) | 07:33 1 07:33 | 08:23
| 21:46 26 06:26 (11) | 20:58 7 06:22(11) | 19:46 39 07:47 (12) | 18:32 | 16:26 | 15:54
12 | 04:57 05:59 (11) | 05:45 06:17 (11) | 06:41 07:09 (12) | 07:35 1 07:35 | 08:24
| 21:45 27 06:26 (11) | 20:56 17 07:41(12) | 19:44 36 07:45(12) | 18:30 | 16:24 |1 15:53
13 | 04:58 05:59 (11) | 05:47 07:23 (12) | 06:42 07:11 (12) | 07:37 | 07:37 | 08:25
| 21:44 28  06:27 (11) | 20:54 20 07:43(12) | 19:41 32 0743 (12) | 18:27 | 16:23 | 15:53
14 | 04:59 05:58 (11) | 05:49 07:21 (12) | 06:44 07:13 (12) | 07:39 107:39 | 08:26
[21:43 29 06:27 (11) | 20:52 25  07:46 (12) | 19:39 39 1B:25(13) | 18:25 116:21 | 15:53
15 | 05:01 05:59 (11) | 05:51 07:19 (12) | 06:46 07:14 (12) | 07:41 107:41 | 08:27
| 21:42 30 06:29 (11) | 20:50 29 07:48 (12) | 19:36 39 18:26(13) | 18:23 | 16:19 | 15:53
16 | 05:02 05:58 (11) | 05:52 07:16 (12) | 06:48 07:16 (12) | 07:42 | 07:43 1 08:28
| 21:41 31 06:29 (11) | 20:47 33 07:49(12) | 19:34 38 18:28(13) | 18:20 | 16:18 ] 15:53
17 | 05:03 05:58 (11) | 05:54 07:15 (12) | 06:49 07:19 (12) | 07:44 107:44  |08:29
| 21:40 31 06:29 (11) | 20:45 36 07:51(12) ) 19:31 33 18:29(13) ] 18:18 | 16:16 | 15:53
18 | 05:05 05:57 (11) | 05:56 07:14 (12) | 06:51 18:05 (13) | 07:46 | 07:46 1 08:30
| 21:3% 33  06:30(11) | 20:43 38 07:52(12) | 19:29 25 18:30(13) | 18:16 | 16:15 | 15:53
19 | 05:06 05:57 (11) | 05:58 07:12 (12) | 06:53 18:03 (13) | 07:48 | 07:48 {08:31
| 21:37 33 06:30(11) | 20:41 41  07:53 (12) | 19:26 27 18:30(13) | 18:13 | 16:13 | 15:54
20 | 05:07 05:57 (11) | 05:59 07:11 (12} | 06:55 18:02 (13) | 07:50 | 07:50 108:31
121:36 34 06:31(11) [20:39 43  07:54(12) | 19:224 28 18:30(13) | 18:11 |16:12 | 15:54
21| 05:09 05:57 (11) | 06:01 07:10 (12) | 06:57 18:02 (13) | 07:52 | 07:52 108:32
] 21:35 34 06:31(11) | 20:36 45  07:55(12) | 19:21 28 18:30(13) | 18:09 | 16:10 ] 15:54
22| 05:10 05:56 (11) | 06:03 07:10 (12) | 06:58 18:01 (13) | 07:54 | 07:54 |1 08:33
| 21:33 35  06:31(11) | 20:34 46  07:56 (12) | 19:19 30  18:31(13) | 18:06 | 16:09 | 15:55
23| 05:12 05:57 (11) | 06:05 07:08 (12) | 07:00 18:01 (13) | 07:56 | 07:55 | 08:33
| 21:32 35 06:32(11) | 20:32 48  07:56 (12) | 19:16 29 18:30(13) | 18:04 | 16:08 { 15:55
24§ 05:13 05:56 (11) | 06:07 07:08 (12) | 07:02 18:00 (13) | 07:58 1 07:57 |1 08:34
} 21:30 36 06:32 (11) | 20:29 48  07:56 (12) | 19:14 29 18:29(13) | 18:02 | 16:06 | 15:56
251 05:15 05:57 (11) | 06:08 07:07 (12} | 07:04 18:00 (13) | 08:00 | 07:59 1 08:34
| 21:29 36 06:33(11) | 20:27 50 07:57 (12) | 19:11 29  18:29(13) | 18:00 | 16:05 | 15:56
26 | 05:16 05:56 (11) | 06:10 07:06 (12) | 07:06 18:01 (13) | 08:02 108:01  108:35
| 21:27 36 06:32(11) | 20:25 51  07:57 (12) | 19:09 27 18:28 (13) | 17:58 | 16:04 | 15:57
27 1 05:18 05:56 (11) | 06:12 07:05 (12) | 07:07 18:01 (13) | 07:04 | 08:02 | 08:35
| 21:26 37 06:33(11) | 20:22 52  07:57 (12) | 19:06 26 18:27 (13) | 16:55 | 16:03 | 15:58
28] 05:20 05:56 (11) | 06:14 07:05 (12) | 07:09 18:02 (13) | 07:06 | 08:04 |1 08:35
| 21:24 36 06:32(11) | 20:20 52 07:57 (12) | 19:04 24 18:26 (13) | 16:53 | 16:02 | 15:58
29 | 05:21 05:57 (11) | 06:16 07:04 (12) | 07:11 18:02 (13) | 07:07 | 08:06 | 08:35
| 21:22 36 06:33(11) | 20:18 52 07:56 (12) | 19:01 22 18:24(13) | 16:51 | 16:01 | 15:59
30| 05:23 05:56 (11) | 06:17 07:04 (12) | 07:13 18:03 (13) | 07:09 1 08:07 | 08:35
| 21:21 36  06:32(11) | 20:15 53 07:57 (12) | 18:59 19 18:22(13) | 16:49 | 16:00 ] 16:00
31| 05:25 05:58 (11) | 06:19 07:04 (12) | 1 07:11 | | 08:35
121:19 35 06:33(11) }20:13 53 07:57(12) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | | 330 | 259 | 232
astr.max.migl.Beschattung | 885 | 1068 | 1089 | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

L

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

WINdPRO 3.2.744 | EMD Intemational A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

I\

rechnung: GesamtbelastungSchattenrezeptor: B - 102

A

|Februar |Mérz

| 07:08
| 17:50
| 07:06
| 17:52
| 07:04
| 17:54
| 07:01
| 17:56
| 06:59
| 17:58
| 06:57
| 18:00
| 06:54
| 18:01
| 06:52
| 18:03
| 06:49
| 18:05
| 06:47
| 18:07
| 06:45
| 18:09
| 06:42
| 18:11

6:35
8:17

6:30

Minuten mit Schatten

11
17
21
24
26
27
29
29
30
29
29
29
27
26
38
41
42
42
34
37
588

Voraussetzungen fiir Berechnung des Schattenwurfs

2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

v

17:24 (13)
17:35 (13)
17:21 (13)
17:38 (13)
17:18 (13)
17:39 (13)
17:17 (13)
17:41 (13)
17:15 (13)
17:41 (13)
17:15 (13)
17:42 (13)
17:13 (13)
17:42 (13)
17:13 (13)
17:42 (13)
17:12 (13)
17:42 (13)
17:13 (13)
17:42 (13)
17:12 (13)
17:41 (13) | 20:28
17:12 (13) | 06:00
17:41 (13) | 20:30
17:12 (13) | 05:58
17:39 (13) | 20:32
17:13 (13) | 05:56
17:39 (13) | 20:34
06:33 (12) | 05:54
17:37 (13) | 20:36
06:31 (12) | 05:51
17:36 (13) | 20:37
06:28 (12) | 05:49
17:33 (13) | 20:39
06:26 (12) | 05:47
17:31 (13) | 20:41
06:23 (12) | 05:45
06:57 (12) | 20:43
07:21 (12) |
07:58 (12) |

| 419

|

QOO0 OO ONONO MO
ONONDNHNHl-li-ll-ll-ll-ll-lHNHNONONONENOWONMAU‘IAU\

WOUNMANNORNOULNNUNOWHEDONDOOO

41

47
49
49
51
51
52
52
52
52
52
52
51
50
49

47
45
43
41
39
37

30
26
22

15

1268
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

07:18 (12) | 05:43
07:59 (12) | 20:45
07:16 (12) | 05:41
08:00 (12) | 20:47
07:15 (12) | 05:39
08:01 (12) | 20:48
07:14 (12) | 05:37
08:01 (12) | 20:50
07:13 (12) | 05:35
08:02 (12) | 20:52
07:12 (12) | 05:33
08:01 (12) | 20:54
07:11 (12) | 05:31
08:02 (12) | 20:56
07:10 (12) | 05:29
08:01 (12) | 20:58
07:10 (12) | 05:27
08:02 (12) | 20:59
07:10 (12) | 05:25
08:02 (12) | 21:01
07:09 (12) | 05:23
08:01 (12) | 21:03
07:09 (12) | 05:21
08:01 (12) | 21:05
07:09 (12) | 05:19
08:01 (12) | 21:06
07:08 (12) | 05:18
08:00 (12) | 21:08
07:08 (12) | 05:16
07:59 (12) | 21:10
07:09 (12) | 05:14
07:59 (12) | 21:12
07:08 (12) | 05:12
07:57 (12) | 21:13
07:09 (12) | 05:11
07:57 (12) | 21:15
07:09 (12) | 05:09
07:56 (12) | 21:17
07:10 (12) | 05:08
07:55(12) | 21:18
07:11 (12) | 05:06
07:54 (12) | 21:20
07:11 (12) | 05:05
07:52 (12) | 21:21
07:12 (12) | 05:03
07:51(12) | 21:23
07:13 (12) | 05:02
07:50 {12) | 21:25
07:14 (12) | 05:00
07:48 (12) | 21:26
07:16 (12) | 04:59
07:46 (12) | 21:27
07:18 (12) | 04:58
07:44 (12) | 21:29
07:20 (12) | 04:57
07:42 (12) | 21:30
07:23 (12) | 04:55
07:38 (12) | 21:32
06:13 (11) | 04:54
06:14 (11) | 21:33
| 04:53
] 21:34
| 494
|

Zeitpunkt (SS:MM} Schattenanfang

(Projekt: Beschreibung:
19-095-GBK-02
.
EGHADOW - Kalender
Referenzjahr fiir Kalender
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar
1108:35 | 08:06
| 16:02 ] 16:53
2 {08:35 | 08:04
| 16:04 | 16:55
3]08:35 | 08:02
| 16:05 | 16:57
4]08:35 | 08:01
| 16:06 | 16:59
5108:35 | 07:59
| 16:07 ] 17:01
6]08:34 | 07:57
| 16:08 117:04
7108:34 | 07:55
| 16:10 117:06
8]08:33 | 07:53
|16:11 | 17:08
9]08:33 | 07:51
| 16:13 | 17:10
10 | 08:32 | 07:49
|16:14  j17:12
11 ) 08:31 | 07:47
| 16:15 117:14
12 | 08:31 | 07:46
| 16:17 1 17:16
13 ] 08:30 | 07:43
| 16:19 }17:18
14 | 08:29 | 07:41
| 16:20 | 17:20
15| 08:28 1 07:39
| 16:22 | 17:22
16 | 08:27 | 07:37
| 16:24 | 17:24
17 | 08:26 | 07:35
| 16:25 | 17:26
18 | 08:25 1 07:33
|16:27 | 17:28
19 | 08:24 107:31
| 16:29 |17:30
20 ] 08:23 | 07:29
| 16:31 | 17:32
21]08:22 [ 07:27
| 16:32 117:34
22 108:21 | 07:24
| 16:34 | 17:36
23| 08:19 | 07:22
| 16:36 | 17:38
24 | 08:18 | 07:20
| 16:38 | 17:40
25]08:17 | 07:18
| 16:40 | 17:42
26 | 08:15 1 07:15
| 16:42 | 17:44
27 | 08:14 | 07:13
| 16:44 | 17:46
28 | 08:12 [ 07:11
| 16:46 | 17:48
29 |08:11 |
| 16:48 |
30 | 08:09 |
| 16:49 |
31| 08:08 |
| 16:51 |
Sonnenscheinstunden | 248 | 271
astr.max.migl.Beschattung | |
Tag imMonat ~ Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)
.

Zeitpunkt (SS:MM) Schattenende

6
10
13
16
19
2
24
27
29
3t
33
35
37
36
36
36
36
36
35
35
35
34
33
33
31
30
30
28
7
26
2

884

| Juni

06:11 (11) | 04:52
06:17 (11) | 21:36
06:09 (11) | 04:51
06:19 (11) | 21:37
06:07 (11) | 04:50
06:20 (11) | 21:38
06:05 (11) | 04:49
06:21 (11) | 21:39
06:03 (11) | 04:48
06:22 (11) | 21:41
06:01 (11) | 04:48
06:23 (11) | 21:42
05:59 (11) | 04:47
06:23 (11) | 21:43
05:57 (11) | 04:46
06:24 (11) | 21:44
05:56 (11) | 04:46
06:25 (11) | 21:45
05:54 (11) | 04:45
06:25 (11) | 21:46
05:52 (11) | 04:45
06:25 (11) | 21:46
05:51 (11) | 04:44
06:26 (11) | 21:47
05:49 (11) | 04:44
06:26 (11) | 21:48
05:49 (11) | 04:43
06:25 (11) | 21:49
05:50 (11) | 04:43
06:26 (11) | 21:49
05:49 (11) | 04:43
06:25 (11) ] 21:50
05:50 (11) | 04:43
06:26 (11) | 21:50
05:49 (11) | 04:43
06:25 (11) | 21:51
05:50 (11) | 04:43
06:25 (11) | 21:51
05:50 (11) | 04:43
06:25 (11) | 21:52
05:50 (11) | 04:43
06:25 (11) | 21:52
05:51 (11) | 04:43
06:25 (11) | 21:52
05:51 (11) | 04:43
06:24 (11) | 21:52
05:51 (11) | 04:43
06:24 (11) | 21:53
05:52 (11) | 04:44
06:23 (11) | 21:53
05:53 (11) | D4:44
06:23 (11) | 21:53
05:53 (11) | 04:44
06:23 (11) | 21:53
05:54 (11) | 04:45
06:22 (11) | 21:53
05:55 (11) | 04:45
06:22 (11) | 21:52
05:55 (11) | 04:46
06:21 (11) | 21:52
05:56 (11) |
06:21 (11) |

| 511

|

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

23
21
20
18
16
14
13

10

141

05:57 (11)
06:20 (11)
05:58 (11)
06:19 (11)
05:58 (11)
06:18 (11)
06:00 (11)
06:18 (11)
06:01 (11)
06:17 (11)
06:02 (11)
06:16 (11)
06:03 (11)
06:16 (11)
06:04 (11)
06:14 (11)
06:07 (11)
06:13 (11)

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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19-095-GBK-02

Il‘Gg’gjekt: Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
mfo@th ingenieure.de
Berechnet:

28.08. 2019 10:21/3.2.744

L. _J
— N
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: B - 10 2 p.
‘Voraussetzungen fiir Berechnung des Schattenwurfs i
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal magliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober | Novembei Dezember
1| 04:47 | 05:26 06:00 (11) | 06:21 07:08 (12) | 07:15 17:58 (13) | 07:13 | 08:09
| 21:52 | 21:17 36 06:36(11) | 20:11 52 08:00(12) | 18:56 21 18:19(13) | 16:45 | 15:59
2| 04:47 | 05:28 06:01 (11) | 06:23 07:08 (12) | 07:17 18:00 (13) | 07:15 | 08:11
| 21:52 | 21:15 35 06:36(11) | 20:08 52 08:00(12) | 18:54 17 18:17 (13) | 16:43 | 15:58
3| 04:48 ] 05:30 06:02 (11) | 06:25 07:08 (12) | 07:18 18:03 (13) | 07:17 | 08:12
| 21:51 | 21:14 33 06:35(11) | 20:06 52 08:00(12) | 18:51 10 18:13 (13) | 16:41 ] 15:58
4 | 04:49 | 05:31 06:04 (11) | 06:26 07:08 (12) | 07:20 1 07:19 1 08:14
| 21:51 | 21:12 31 06:35(11) | 20:03 52 08:00(12) | 18:49 | 16:39 | 15:57
5| 04:50 06:12 (11) | 05:33 06:05 (11) | 06:28 07:07 (12) | 07:22 | 07:21 | 08:15
| 21:50 6 06:18(11) | 21:10 29  06:34 (11) | 20:01 51 07:58 (12) | 18:47 | 16:37 | 15:56
6 | 04:51 06:10 (11) | 05:35 06:07 (11) | 06:30 07:07 (12) | 07:24 1 07:23 | 08:17
| 21:50 10 06:20 (11) | 21:08 27 06:34(11) | 19:58 51 07:58(12) | 18:44 | 16:35 ] 15:56
7 | 04:52 06:09 (11) | 05: 36 06:09 (11) | 06:32 07:07 (12) | 07:26 | 07:25 ] 08:18
| 21:49 13 06:22 (11) | 21:0 25  06:34 (11) | 19:56 51 07:58(12) | 18:42 | 16:33 ] 15:55
8 | 04:53 06:08 (11) | 05:3 06:10 (11) | 06:33 07:07 (12) | 07:28 | 07:27 | 08:19
| 21:48 15  06:23 (11) | 21:04 22 06:32 (11) | 19:54 49  07:56 (12) | 18:39 | 16:31 ] 15:55
9 | 04:54 06:08 (11) | 05:40 06:12 (11) | 06:35 07:07 (12) | 07:29 |1 07:29 | 08:21
| 21:48 16 06:24 (11) | 21:02 20  06:32 (11) | 19:51 48 07:55(12) | 18:37 | 16:29 | 15:54
10 | 04:55 06:07 (11) | 05:42 06:14 (11) | 06:37 07:08 (12) | 07:31 1 07:31 | 08:22
| 21:47 18 06:25(11) | 21:00 17 06:31 (11) | 19:49 47 07:55(12) | 18:34 | 16:28 | 15:54
11 | 04:56 06:06 (11) | 05:43 06:15 (11) ] 06:39 07:09 (12) | 07:33 | 07:33 | 08:23
| 21:46 20 06:26 (11) | 20:58 14 06:29 (11) | 19:46 45 07:54 (12) | 18:32 | 16:26 | 15:54
12 | 04:57 06:05 (11) | 05:45 06:17 (11) | 06:41 07:09 (12) | 07:35 | 07:35 | 08:24
| 21:45 22 06:27 (11) | 20:56 11 06:28 (11) | 19:44 43  07:52(12) | 18:30 | 16:24 | 15:53
13 | 04:58 06:05 (11) | 05:47 06:18 (11) | 06:42 07:11 (12) | 07:37 | 07:37 | 08:25
| 21:44 23 06:28 (11) | 20:54 7 06:25(11) | 19:41 39 07:50(12) | 18:27 | 16:23 | 15:53
14 | 04:59 06:04 (11) | 05:49 06:20 (11) | 06:44 07:13 (12) | 07:39 | 07:39 | 08:26
| 21:43 25 06:29 (11) | 20:52 2 06:22 (11) | 19:39 36 07:49 (12) | 18:25 | 16:21 | 15:53
15 | 05:01 06:04 (11) | 05:51 07:31 (12) | 06:46 07:14 (12) | 07:41 | 07:41 |1 08:27
[ 21:42 26  06:30 (11) | 20:50 14  07:45(12) | 19:36 37 18:17 (13) | 18:23 | 16:19 | 15:53
16 | 05:02 06:04 (11) | 05:52 07:27 (12) | 06:48 07:16 (12) | 07:42 | 07:43 | 08:28
] 21:41 27 06:31 (11) | 20:47 20 07:47 (12) | 19:34 42 18:21(13) | 18:20 | 16:18 | 15:53
17 | 05:03 06:03 (11) | 05:54 07:25 (12) | 06:49 07:18 (12) | 07:44 | 07:44 |1 08:29
| 21:40 28 06:31 (11) | 20:45 25 07:50(12) | 19:31 42  18:23(13) ] 18:18 | 16:16 | 15:53
18 | 05:05 06:02 (11) | 05:56 07:23 (12) | 06:51 07:20 (12) | 07:46 | 07:46 | 08:30
| 21:39 30 06:32(11) | 20:43 29 07:52 (12) | 19:29 41  18:25(13) | 18:16 | 16:15 | 15:53
19 | 05:06 06:02 (11) | 05:58 07:20 (12) | 06:53 07:22 (12) | 07:48 | 07:48 |1 08:31
| 21:37 30 06:32(11) | 20:41 33  07:53(12) | 19:26 35  18:25(13) | 18:13 ] 16:13 | 15:54
20 | 05:07 06:02 (11) | 05:59 07:19 (12) | 06:55 17:59 (13) | 07:50 | 07:50 | 08:31
| 21:36 31 06:33(11) | 20:39 36 07:55 (12) | 19:24 26 18:25(13) | 18:11 | 16:12 | 15:54
21| 05:09 06:01 (11) | 06:01 07:18 (12) | 06:57 17:59 (13) | 07:52 | 07:52 |1 08:32
| 21:35 33 06:34 (11) | 20:36 38 07:56 (12) | 19:21 27  18:26 (13) | 18:09 | 16:10 | 15:54
22 | 05:10 06:01 (11) | 06:03 07:17 (12) ] 06:58 17:58 (13) | 07:54 | 07:54 ] 08:33
] 21:33 33 06:34(11) | 20:34 41 07:58 (12) | 19:19 28 18:26(13) | 18:06 | 16:09 | 15:55
23] 05:12 06:01 (11) | 06:05 07:15 (12) | 07:00 17:57 (13) | 07:56 | 07.55 | 08:33
| 21:32 34 06:35(11) | 20:32 43  07:58 (12) ] 19:16 29  18:26 (13) | 18:04 | 16:08 ] 15:55
24 | 05:13 06:00 (11) | 06:07 07:14 (12) | 07:02 17:56 (13) | 07:58 | 07:57 | 08:34
] 21:30 35 06:35(11) | 20:29 45 07:59 (12) | 19:14 29  18:25(13) | 18:02 | 16:06 ] 15:56
25]05:15 06:01 (11) | 06:08 07:13 (12) | 07:04 17:56 (13) | 08:00 | 07:59 | 08:34
| 21:29 35 06:36 (11) | 20:27 47  08:00 (12) | 19:11 29  18:25(13) | 18:00 | 16:05 | 15:56
26 | 05:16 06:00 (11) | 06:10 07:12 (12) | 07:06 17:56 (13) | 08:02 | 08:01 } 08:35
| 21:27 35 06:35(11) | 20:25 47  07:59 (12) | 19:09 29  18:25(13) | 17:58 | 16:04 | 15:57
271 05:18 06:00 (11) | 06:12 07:11 (12) | 07:07 17:56 (13) | 07:04 | 08:02 | 08:35
| 21:26 36 06:36 (11) | 20:22 49  08:00 (12) | 19:06 28  18:24 (13) | 16:55 ] 16:03 | 15:58
28 | 05:20 06:00 (11) | 06:14 07:11 (12) | 07:09 17:57 (13) | 07:06 | 08:04 | 08:35
| 21:24 36 06:36(11) | 20:20 50 08:01 (12) | 19:04 26 18:23(13) | 16:53 ] 16:02 | 15:58
291 05:21 06:00 (11) | 06:16 07:09 (12) | 07:11 17:56 (13) | 07:07 | 08:06 | 08:35
| 21:22 36 06:36(11) | 20:18 51 08:00(12) | 19:01 25 18:21(13) | 16:51 | 16:01 } 15:59
30| 05:23 06:00 (11) | 06:17 07:09 (12) | 07:13 17:57 (13) | 07:09 | 08:07 | 08:35
| 21:21 36 06:36(11) | 20:15 51 08:00 (12) | 18:59 23 18:20(13) | 16:49 | 16:00 | 16:00
31]05:25 06:00 (11) | 06:19 07:09 (12) | | 07:11 | | 08:35
| 21:19 36 06:36 (11) | 20:13 52 08:01(12) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 I 330 | 259 I 232
astr.max.migl.Beschattung | 725 | 980 | 1164 | 48 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (S5:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
N,
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19-095-GBK-02

Beschrelbung: Lizenzierter Anwender:

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf
DE-28717 Bremen

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

+49 (0) 421 79 400 600

mfo@th ingenieure.de

28 08. 2019 10:21/3.2.744

I\

(SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: C-103

VAN

Tag im Monat

N

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

2019

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

|Januar |Februar [Mérz | April | Mai | Juni
1]08:35 | 08:06 | 07:08 | 06:53 07:18 (12) | 05:43 06:11 (11) | 04:52
[ 16:02 | 16:53 | 17:50 | 19:49 42 18:42 (13) | 20:45 12 07:21(12) ] 21:36 14
2] 08:35 | 08:04 | 07:06 | 06:50 07:16 (12) | 05:41 06:09 (11) | 04:51
| 16:04 ] 16:55 | 17:52 | 19:51 45  18:41 (13) | 20:47 5 06:14 (11) | 21:37 11
3]08:35 ] 08:02 | 07:04 [ 06:48 07:14 (12) | 05:39 06:07 (11) | 04:50
| 16:05 | 16:57 | 17:54 | 19:53 46  18:40 (13) | 20:48 9 06:16 (11) | 21:38 7
4| 08:35 | 08:01 | 07:01 | 06:46 07:11 (12) | 05:37 06:05 (11) | 04:49
| 16:06 } 16:59 | 17:56 | 19:54 47  18:38 (13) | 20:50 12 06:17 (11) | 21:39
5108:35 ] 07:59 | 06:59 | 06:43 07:09 (12) | 05:35 06:03 (11) | 04:48
| 16:07 117:01 | 17:58 | 19:56 45  18:35(13) | 20:52 15  06:18(11) | 21:41
6] 08:34 | 07:57 | 06:57 | 06:41 07:06 (12) | 05:33 06:01 (11) | 04:48
| 16:08 | 17:04 | 18:00 | 19:58 40  18:30 (13) | 20:54 17 06:18(11) | 21:42
7]08:34 | 07:55 | 06:54 | 06:38 07:04 (12) | 05:31 05:59 (11) | 04:47
| 16:10 | 17:06 ] 18:01 { 20:00 37 07:41(12) | 20:56 20 06:19(11) | 21:43
8]08:33 | 07:53 | 06:52 | 06:36 07:01 (12) | 05:29 05:57 (11) | 04:46
|1 16:11 1 17:08 | 18:03 | 20:02 40 07:41 (12) | 20:58 22 06:19(11) | 21:44
9| 08:33 | 07:51 | 06:49 1 06:33 07:00 (12) | 05:27 05:56 (11) | 04:46
] 16:13 ] 17:10 | 18:05 | 20:04 42  07:42 (12) | 20:59 24 06:20 (11) | 21:45
10 | 08:32 | 07:49 | 06:47 1 06:31 06:59 (12) | 05:25 05:54 (11) | 04:45
| 16:14 |17:12 | 18:07 | 20:06 44  07:43 (12) | 21:01 26 06:20 (11) | 21:46
11 { 08:31 | 07:48 | 06:45 | 06:29 06:58 (12) | 05:23 05:52 (11) | 04:45
| 16:15 | 17:14 | 18:09 | 20:08 44 07:42 (12) | 21:03 28 06:20 (11) | 21:46
12 | 08:31 | 07:46 | 06:42 | 06:26 06:58 (12) | 05:21 05:51 (11) | 04:44
} 16:17 | 17:16 | 18:11 | 20:09 45 07:43(12) | 21:05 30 06:21(11) | 21:47
13 | 08:30 } 07:43 | 06:40 | 06:24 06:57 (12) | 05:19 05:49 (11) | 04:44
| 16:19 117:18 | 18:13 ] 20:11 46  07:43 (12) | 21:06 32 06:21(11) ] 21:48
14 | 08:29 | 07:41 | 06:37 | 06:21 06:56 (12) | 05:18 05:48 (11) | 04:43
} 16:20 | 17:20 | 18:15 | 20:13 45 07:42(12) | 21:08 33 06:21(11) | 21:49
15 | 08:28 | 07:39 ] 06:35 | 06:19 06:56 (12) | 05:16 05:48 (11) | 04:43
| 16:22 | 17:22 | 18:17 | 20:15 46 07:42 (12) | 21:10 33 06:21(11) | 21:49 1
16 | 08:27 | 07:37 ] 06:32 17:32 (13) | 06:17 06:56 (12) | 05:14 05:48 (11) | 04:43
| 16:24 | 17:24 | 18:19 3 17:35(13) | 20:17 46 07:42 (12) | 21:12 33 06:21 (11) | 21:50 1
17 | 08:26 ] 07:35 | 06:30 17:26 (13) | 06:14 06:56 (12) | 05:12 05:49 (11) | 04:43
| 16:25 | 17:26 | 18:21 15  17:41(13) | 20:19 45 07:41(12) | 21:13 32 06:21(11) | 21:50 2
18 | 08:25 } 07:33 | 06:27 17:23 (13) | 06:12 06:56 (12) | 05:11 05:48 (11) | 04:43
| 16:27 |17:28 | 18:23 19 17:42 (13) | 20:21 45 07:41(12) | 21:15 32 06:20 (11) | 21:51 2
19 | 08:24 ] 07:31 | 06:25 17:21 (13) | 06:10 06:56 (12) [ 05:09 05:49 (11) | 04:43
| 16:29 117:30 | 18:24 23 17:44 (13) | 20:22 44 07:40 (12) | 21:17 31 06:20(11) | 21:51 2
20| 08:23 | 07:29 | 06:23 17:19 (13) | 06:07 06:57 (12) | 05:08 05:49 (11) | 04:43
] 16:31 | 17:32 | 18:26 26 17:45(13) | 20:24 43 07:40 (12) | 21:18 31  06:20 (11) | 21:52 2
21| 08:22 | 07:27 | 06:20 17:18 (13) | 06:05 06:57 (12) | 05:06 05:50 (11) | 04:43
| 16:32 117:34 | 18:28 28 17:46 (13) | 20:26 42 07:39(12) | 21:20 30 06:20 (11) | 21:52 3
22 ] 08:21 107:24 | 06:18 17:16 (13) | 06:03 06:57 (12) | 05:05 05:50 (11) | 04:43
| 16:34 | 17:36 | 18:30 30 17:46(13) | 20:28 40 07:37 (12) | 21:21 30 06:20 (11) | 21:52 3
23 | 08:19 | 07:22 | 06:15 17:16 (13) | 06:00 06:57 (12) | 05:03 05:50 (11) | 04:43
| 16:36 | 17:38 | 18:32 31 17:47 (13) | 20:30 40 07:37 (12) | 21:23 28 06:18 (11) | 21:52 3
24| 08:18 | 07:20 ] 06:13 17:15 (13) | 05:58 06:58 (12) | 05:02 05:51 (11) | 04:43
] 16:38 | 17:40 | 18:34 32 17:47 (13) | 20:32 38  07:36 (12) | 21:25 27 06:18 (11) | 21:53 2
25| 08:17 |1 07:18 | 06:10 17:14 (13) | 05:56 06:59 (12) | 05:00 05:52 (11) | 04:44
| 16:40 | 17:42 | 18:36 33 17:47 (13) | 20:34 35 07:34(12) | 21:26 26 06:18 (11) | 21:53 2
26 | 08:15 | 07:15 | 06:08 17:14 (13) | 05:54 07:00 (12) | 04:59 05:53 (11) | 04:44
| 16:42 | 17:44 | 18:38 33 17:47 (13) | 20:36 33 07:33(12) | 21:28 24 06:17 (11) | 21:53 2
27 | 08:14 | 07:13 | 06:05 17:14 (13) | 05:52 07:01 (12) | 04:58 05:54 (11) | 04:44
| 16:44 | 17:46 | 18:39 33 17:47(13) | 20:37 31 07:32(12) | 21:29 23 06:17 (11) | 21:53 2
28 | 08:12 |1 07:11 | 06:03 17:13 (13) | 05:49 07:03 (12) | 04:57 05:54 (11) | 04:45
| 16:46 | 17:48 | 18:41 33 17:46 (13) | 20:39 27 07:30(12) | 21:30 22 06:16 (11) | 21:53 1
29 | 08:11 | | 06:00 17:14 (13) | 05:47 07:04 (12) | 04:55 05:55 (11) | 04:45
| 16:48 | | 18:43 32 17:46(13) | 20:41 24 07:28 (12) | 21:32 21 06:16 (11) | 21:52
301 08:09 | | 05:58 17:13 (13) | 05:45 07:07 (12) | 04:54 05:56 (11) | 04:46
| 16:50 | | 18:45 32 17:45(13) | 20:43 18 07:25(12) | 21:33 19 06:15(11) | 21:52
31| 08:08 | | 06:55 07:21 (12) | | 04:53 05:57 (11} |
| 16:51 | | 19:47 36  18:44(13) | | 21:34 17 06:14 (11) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mégl.Beschattung | | | 439 | 1206 | 744 | 60

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

Zeitpunkt (SS:MM) Schattenanfang

Sonnenaufgang  (SS:MM)
Zeitpunkt (SS:MM) Schattenende

Sonnenuntergang (SS:MM) Minuten mit Schatten

05:59 (11)
06:13 (11)
06:00 (11)
06:11 (11)
06:02 (11)
06:09 (11)

05:18 (10)
05:19 (10)
05:18 (10)
05:19 (10)
05:18 (10)
05:20 (10)
05:18 (10)
05:20 (10)
05:18 (10)
05:20 (10)
05:18 (10)
05:20 (10)
05:18 (10)
05:21 (10)
05:18 (10)
05:21 (10)
05:19 (10)
05:22 (10)
05:19 (10)
05:21 (10)
05:19 (10)
05:21 (10)
05:20 (10)
05:22 (10)
05:20 (10)
05:22 (10)
05:21 (10)
05:22 (10)
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"Fr_ojekt: Beschreibung:

19-095-GBK-02

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrae 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:

28.08.2019 10:21/3.2.744 J

(SHADOW - Kalender

\Berechnung: GesamtbelastungSchattenrezeptor: C - 103

Referenzjahr fiir Kalender

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

AN

| Juli | August | September | Oktober |Novembei Dezember
1] 04:47 ] 05:26 05:59 (11) | 06:21 06:56 (12) | 07:15 1 07:13 | 08:09
| 21:52 | 21:17 32 06:31(11) | 20:111 46  07:42 (12) | 18:56 | 16:45 ] 15:59
2 | 04:47 ] 05:28 06:01 (11) [ 06:23 06:57 (12) | 07:17 | 07:15 108:11
| 21:52 | 21:15 30 06:31(11) | 20:08 44 (07:41 (12) | 18:54 | 16:43 | 15:58
3| 04:48 | 05:30 06:02 (11) | 06:25 06:57 (12) | 07:18 | 07:17 108:12
| 21:51 | 21:14 29  06:31 (11) | 20:06 44  (07:41 (12) | 18:51 | 16:41 | 15:58
4 | 04:49 | 05:31 06:04 (11) | 06:26 06:57 (12) | 07:20 1 07:19 1 08:14
| 21:51 |21:12 27 06:31(11) | 20:03 43  07:40 (12) | 18:49 | 16:39 |1 15:57
5| 04:50 ] 05:33 06:05 (11) | 06:28 06:57 (12) | 07:22 | 07:21 | 08:15
| 21:50 ] 21:10 25 06:30(11) | 20:01 42  07:39 (12) | 18:47 | 16:37 | 15:56
6| 04:51 | 05:35 06:07 (11) | 06:30 06:59 (12) | 07:24 | 07:23 | 08:17
| 21:50 | 21:08 23 06:30 (11) | 19:58 39  07:38(12) | 18:44 | 16:35 | 15:56
7 | 04:52 ] 05: 36 06:09 (11) | 06:32 07:01 (12) | 07:26 | 07:25 | 08:18
| 21:49 | 21:0 20 06:29 (11) | 19:56 36 07:37 (12) | 18:42 ]16:33 | 15:55
8| 04:53 | 05:3 06:10 (11) | 06:33 07:02 (12) | 07:28 | 07:27 | 08:19
| 21:48 | 21:04 18  06:28(11) | 19:54 44  18:28 (13) | 18:39 | 16:31 | 15:55
9 | 04:54 | 05:40 06:12 (11) | 06:35 07:04 (12) | 07:29 | 07:29 | 08:21
| 21:48 | 21:0 15 06:27 (11) [ 19:51 47  18:31(13) | 18:37 1 16:29 | 15:54
10 | 04:55 ] 05:4 06:14 (11) | 06:37 07:06 (12) | 07:31 | 07:31 | 08:22
| 21:47 | 21:0 12 06:26 (11) | 19:49 48  18:33(13) | 18:34 | 16:28 | 15:54
11 | 04:56 06:09 (11) | 05:4 06:15 (11) | 06:39 07:08 (12) | 07:33 |1 07:33 | 08:23
| 21:46 8 06:17 (11) | 20:5 9  06:24 (11) | 19:46 47  18:34 (13) | 18:32 ] 16:26 | 15:54
12 | 04:57 06:08 (11) | 05:4 06:17 (11) | 06:41 07:09 (12) | 07:35 1 07:35 | 08:24
| 21:45 11 06:19 (11) | 20:5 6 06:23(11) | 19:44 44  18:34 (13) | 18:30 ] 16:24 | 15:53
13 | 04:58 06:06 (11) | 05:4 06:19 (11) | 06:42 07:11(12) | 07:37 1 07:37 | 08:25
[21:44 15 06:21(11) [20:54 12 07:29(12) [ 1941 41  18:35(13) [ 18:27 | 16:23 | 15:53
14 | 04:59 06:05 (11) | 05:4 07:15 (12) | 06:44 18:05 (13) | 07:39 1 07:39 | 08:26
| 21:43 17 06:22 (11) | 20: 52 17 07:32(12) | 19:39 31 18:36(13) | 18:25 ] 16:21 | 15:53
15 | 05:01 06:05 (11) | 05:51 07:12 (12) | 06:46 18:04 (13) | 07:41 | 07:41 | 08:27
[21:42 19 06:24(11) [20:50 23 07:35(12) [19:36 32 18:36(13) [ 18:23  [16:19 | 15:53
16 | 05:02 06:04 (11) } 05:52 07:10 (12) | 06:48 18:03 (13) | 07:42 | 07:43 | 08:28
] 21:41 21 06:25 (11) | 20:47 26 07:36 (12) | 19:34 32 18:35(13) | 18:20 ] 16:18 | 15:53
17 | 05:03 06:03 (11) | 05:54 07:08 (12) | 06:50 18:02 (13) | 07:44 1 07:44 | 08:29
[21:40 22 06:25(11) |20:45 30 07:38(12) [19:31 33  18:35(13) | 18:18  [16:16 | 15:53
18 | 05:05 06:02 (11) | 05:56 07:07 (12) | 06:51 18:02(13) | 07:46 | 07:46 | 08:30
] 21:39 24 06:26 (11) | 20:43 32 07:39(12) | 19:29 33  18:35(13) | 18:16 } 16:15 | 15:53
19 | 05:06 06:02 (11) | 05:58 07:05 (12) | 06:53 18:01 (13) | 07:48 | 07:48 | 08:31
| 21:37 24 06:26 (11) | 20:41 35 07:40 (12) | 19:26 33  18:34(13) | 18:13 j 16:13 | 15:54
20 | 05:07 06:02 (11) | 05:59 07:04 (12) | 06:55 18:01 (13) | 07:50 | 07:50 | 08:31
| 21:36 26 06:28 (11) | 20:39 37 07:41(12) | 19:24 33 18:34(13) | 18:11 | 16:12 | 15:54
21 | 05:09 06:01 (11) | 06:01 07:03 (12) | 06:57 18:01 (13) | 07:52 | 07:52 | 08:32
| 21:35 27 06:28 (11) | 20:36 39  07:42(12) | 19:21 32 18:33(13) | 18:09 | 16:10 | 15:54
22 | 05:10 06:01 (11) | 06:03 07:02 (12) | 06:58 18:01 (13) | 07:54 | 07:54 1 08:33
| 21:33 28 06:29 (11) | 20:34 41 07:43(12) | 19:19 32 18:33(13) | 18:06 ] 16:09 | 15:55
23 | 05:12 06:00 (11) | 06:05 07:01 (12) | 07:00 18:02 (13) | 07:56 | 07:55 1 08:33
| 21:32 30 06:30(11) | 20:32 42 07:43(12) | 19:16 30 18:32(13) | 18:04 | 16:08 | 15:55
24 | 05:13 06:00 (11) | 06:07 07:00 (12) | 07:02 18:02 (13) | 07:58 | 07:57 | 08:34
| 21:30 30 06:30(11) | 20:29 43 07:43(12) | 19:14 28 18:30(13) | 18:02 | 16:06 | 15:56
25 | 05:15 06:00 (11) | 06:08 07:00 (12) | 07:04 18:03 (13) | 08:00 | 07:59 1 08:34
| 21:29 31 06:31(11) | 20:27 44  07:44 (12) | 19:11 25 18:28(13) | 18:00 ] 16:05 | 15:56
26 | 05:16 05:59 (11) | 06:10 06:59 (12) | 07:06 18:04 (13) | 08:02 } 08:01 ] 08:35
| 21:27 31 06:30(11) | 20:25 44  07:43(12) | 19:09 23 18:27(13) | 17:58 | 16:04 ] 15:57
27 | 05:18 05:59 (11) | 06:12 06:58 (12) | 07:07 18:06 (13) | 07:04 | 08:02 | 08:35
| 21:26 32 06:31(11) | 20:22 46 07:44 (12) | 19:06 19 18:25(13) | 16:55 | 16:03 | 15:58
28 | 05:20 05:59 (11) | 06:14 06:58 (12) | 07:09 18:08 (13) | 07:06 | 08:04 | 08:35
[21:24 32 06:31(11) |20:20 46 07:44(12) [19:04 14 18:22(13) | 16:53 | 16:02 | 15:58
29 | 05:21 05:59 (11) | 06:16 06:57 (12) | 07:11 | 07:07 | 08:06 ] 08:35
| 21:22 33 06:32(11) | 20:18 46 07:43(12) | 19:01 | 16:51 | 16:01 | 15:59
30 | 05:23 05:59 (11) | 06:17 06:57 (12) | 07:13 ] 07:09 | 08:07 | 08:35
| 21:21 32 06:31(11) | 20:15 46 07:43 (12) | 18:59 | 16:49 | 16:00 | 16:00
31| 05:25 05:59 (11) | 06:19 06:57 (12) | 1 07:11 | | 0B:35
| 21:19 33 06:32(11) | 20:13 46 07:43(12) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | | 330 | 259 | 232

astr.max.mégl.Beschattung | 526 | 941 | 995 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
N,
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19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:
T&H Ingenieure GmbH
Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:
28.08.2019 10:21/3.2.744

Tag im Monat

L

Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)
(WEA miit letztem Schatten)

. =
P =
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: D - 10 4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fur Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfiache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|3anuar | Februar | Méirz 1April |Mai 13uni
1108:35 108:06 15:28 (13) | 07:08 | 06:53 | 05:43 04:52
16:02 ]16:53 27  15:55(13) | 17:50 19:49 | 20:45 21:36
2 08:35 ] 08:04 15:26 (13) | 07:06 06:50 | 05:41 06:09 (10) | 04:51
16:04 |16:55 30  15:56 (13) | 17:52 19:51 | 20:47 1 06:10(10) | 21:37
3]08:35 | 08:02 15:26 (13) | 07:04 06:48 07:14 (11) | 05:39 06:07 (10) | 04:50
16:05 ]16:57 32 15:58 (13) | 17:54 | 19:53 1 07:15(11) [ 20:48 4 06:11(10) | 21:38
408:35 ] 08:01 15:26 (13) | 07:01 06:46 07:11 (11) | 05:37 06:05 (10) | 04:49
16:06 |16:59 33 15:59 (13) | 17:56 1954 6 07:17(11) |20:50 7 06:12(10) | 21:39
5| 08:35 | 07:59 15:25 (13) | 06:59 07:25 (12) | 06:43 07:00 (11) | 05:35 06:03 (10) | 04:48
16:07 117:02 35 16:00(13)[17:58 5 07:30(12)[19:5%6 9 07:18(i1) | 20:52 10 06:13(10) | 2L:41
6]08:34 | 07:57 15:24 (13) | 06:57 07:23 (12) | 06:41 07:06 (11) | 05:33 06:01 (10) | 04:48
16:08 |17:04 37 16:01(13)|18:00 10 07:33(12)|19:58 12 07:18(11)]20:54 12 06:13(10) | 21:42
7| 08:34 | 07:55 15:24 (13) | 06:54 07:21 (12) | 06:38 07:04 (11) | 05:31 05:59 (10) | 04:47
16:10 117:06 38 16:02(13) [18:01 14 07:35(12) [20:00 15 07:19(11) |20:56 14 06:13(10) | 21:43
8| 08:33 | 07:53 15:24 (13) | 06:52 07:18 (12) | 06:36 07:01 (11 | 05:29 05:57 (10) | 04:46
16:11 |17:08 38  16:02(13) [18:03 17 07:35(12)[20:02 18 07:19(11)|20:58 16 06:13(10) | 21:44
9| 08:33 | 07:51 15:23 (13) | 06:49 07:16 (12) | 06:33 06:59 (11) | 05:27 05:56 (10) | 04:46
16:13 |17:10 40 16:03(13)|18:05 21 07:37(12)|20:04 20 O07:19(11)[20:59 18 06:14(10) | 21:45
10 | 08:32 | 07:49 15:22 (13) | 06:47 07:13 (12) | 06:31 06:57 (11) | 05:25 05:54 (10) | 04:45 05:19 (9)
16:14 |17:12 40 16:02 (13) |18:07 24 07:37(12)(20:06 23 07:20(11}|21:01 20 06:14(10)}21:46 2 0521(9)
11| 08:32 | 07:48 15:22 (13) | 06:45 07:11 (12) | 06:29 06:54 (11 | 05:23 05:52 (10) | 04:45 05:19 (9)
16:15 17:14 41 16:03(13)[18:09 27 07:38(12)]20:08 25 (07:19(11)[21:03 21 06:13(10)|21:46 3  05:22(9)
12 | 08:31 | 07:46 15:22 (13) | 06:42 07:08 (12) | 06:26 06:52 (11) | 05:21 05:51 (10) | 04:44 05:19 ()
16:17 17116 41 16:03(13) | 1&11 29 07:37(12)]20:09 27 07:19(11)[21:05 23 06:14(10)]121:47 5 05:24(9)
13 | 08:30 07:44 15:22 (13) | 06:40 07:06 (12) | 06:24 06:52 (11) | 05:19 05:50 (10) | 04:44 05:18 (3)
16:19 17:18 41 1603 (13){18:113 32 07:38(12) |20:11 26 07:18(11) [21:06 23 06:13(10)[21:48 6 05:24(9)
14 | 08:29 | 07:41 15:23 (13) | 06:37 07:04 (12) | 06:21 06:52 (11) | 05:18 05:50 (10) | 04:43 05:18 (9)
16:20 17:20 40 16:03(13) ] 1&15 33 07:37(12) [ 20:13 25 0717 (11)[21:08 22 (06:12(10){21:49 7 05:25(9)
15 | 08:28 07:39 15:23 (13) | 06:35 07:05 (12) | 06:19 06:53 (11) | 05:16 05:51 (10) | 04:43 05:18 (3)
16:22 17:22 40 16:03(13) | 1817 32 07:37(12) {20:15 23 07:16(11) [21:10 21 06:12(10) {21149 8  05:26(9)
16 | 08:27 07:37 15:23 (13) | 06:32 07:04 (12) | 06:17 06:54 (11) | 05:14 05:52 (10) | 04:43 05:18 (9)
16:24 17:24 30 16:02(13) |18:119 32 07:36(12) }20:17 21 07:15(11) [21:12 19 06:11(10) |21:50 B 05:26(9)
17 ] 08:26 07:35 15:23 (13) | 06:30 07:05 (12) | 06:14 06:54 (11) | 05:12 05:53 (10) | 04:43 05:18 (9)
16:25 17:26 39 16:02(13) 1821 31 07:36(12) [20:19 19 (07:13(11)[21:13 18 06:11(10) |21:50 9 05:27(9)
18 | 08:25 07:33 15:24 (13) | 06:27 07:04 (12) } 06:12 06:55 (11) | 05:11 05:53 (10) | 04:43 05:18 (9)
16:27 17:28 38 16:02(13) |18:23 31 07:35(12) [20:21 16 (Q7:11(11)[21:15 16  06:09(10) |21:51 9 0527 (9)
19 | 08:24 07:31 15:25 (13) | 06:25 07:05 (12) | 06:10 06:58 (11) | 05:09 05:55 (10) | 04:43 05:18 (9)
| 16:29 17:30 36 16:01(13) |18:24 29 07:34(12) j20:23 11 07:09(11)[21:17 13 06:08(10) |21:51 10  05:28(9)
20 | 08:23 07:29 15:25 (13) | 06:23 07:05 (12) | 06:07 05:08 05:56 (10) | 04:43 05:18 (9)
| 16:31 17:32 35 16:00(13) |18:26 27 07:32(12) | 20:24 21:18 10 06:06(10) |2L:52 10  05:28(9)
21 | 08:22 07:27 15:26 (13) | 06:20 07:07 (12) | 06:05 05:06 05:59 (10) | 04:43 05:18 (9)
| 16:32 17:3@ 33 15:59(13) |18:28 24  07:31(12) | 20:26 21:220 5 06:04(10) |21:52 10 05:28(9)
22 | 0B:21 07:24 15:28 (13) | 06:18 07:07 (12) | 06:03 05:05 | 04:43 05:18 (9)
| 16:34 17:36 30 15:58(13) | 1830 22 07:29(12) | 20:28 21:21 |21:52 10 05:28(9)
23| 08:19 07:22 15:29 (13) | 06:15 07:10 (12) | 06:00 | 05:03 | 04:43 05:19 (9)
| 16:36 17:38 27 15:56(13) [1&32 17 07:27(12) | 20:30 | 21:23 |21:52 10 05:29(9)
24| 08:18 07:20 15:31 (13) | 06:13 07:12 (12) | 05:58 | 05:02 | 04:43 05:19 (9)
| 16:38 17:40 23 15:54(13) |18:34 11 07:23(12) | 20:32 21:25 ]21:53 10 05:29(9)
25| 08:17 07:18 15:34 (13) | 06:10 | 05:56 05:00 | 04:94 05:19 (9)
| 16:40 17:42 18 15:52(13) | 18:36 | 20:34 21:26 |21:53 10 05:29(9)
26 | 08:15 07:15 15:37 (13) | 06:08 | 05:54 04:59 | 04:44 05:20 (9)
| 16:42 17:44 10 15:47 (13) | 18:38 | 20:36 21:28 |21:53 9 05:29(9)
27| 08:14 07:13 | 06:05 | 05:52 04:58 | 04:44 05:20(9)
| 16:44 17:46 | 18:40 | 20:37 21:29 |21:53 9 05:29(9)
28 | 08:12 15:36 (13) | 07:11 } 06:03 |0549 04:57 | 04:45 05:21 (9)
116:46 11 15:47 (13) | 17:48 | 18:41 | 20:39 21:30 |21:53 8 05:29(9)
29 {08:11 15:33 (13) | 06:00 | 05:47 04:55 | 04:45 05:21 ()
{16:48 17  15:50 (13) | 18:43 | 20:41 21:32 |21:52 8 05:29(9)
30 | 08:09 15:31 (13) ] 05:58 | 05:45 04:54 | 04:46 05:22 (9)
}16:50 21  15:52(13) | 18:45 | 20:43 | 21:33 |21:52 7 05:29(9)
1| 08:08 15:29 (13) | | 06:55 | | 04:53 |
|16:51 25 15:54 (13) | | 19:47 | | 21:34 |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.mégh.Beschattung | 74 | 881 | 468 | 297 | 293 | 168
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'P’ro)ekt:

19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

LUzenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
mfo@th ingenieure.de

28. 08 2019 10:21/3.2.744

L =
o ™
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: D - IO 4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfléiche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
3uli | August | September | Oktober { November | Dezember
1| 04:47 05:22 (9) | 05:26 06:01 (10) | 06:21 06:51 (11) | 07:15 07:44 (12) | 07:13 14:52 (13) | 08:09
| 21:52 6 05:28(9) [21:17 22 06:23(10) | 20:11 26 07:17 (11) { 18:56 33  08:17(12) | 16:45 40  15:32(13) | 15:59
2 | 04:47 05:23 (9) | 05:28 06:01 (10) | 06:23 06:52 (11) | 07:17 07:45 (12) | 07:15 14:52 (13) | 08:11
| 21:52 5  05:28(9) |21:15 23 06:24(10) | 20:08 26 07:18(11) | 18:54 32 08:17(12) | 16143 40  15:32(13) | 15:58
3| 04:48 05:24 (9) | 05:30 06:02 (10) | 06:25 06:54 (11) | 07:18 07:47 (12) | 07:17 14:52 (13) | 08:12
| 21:51 3 05:27(9) | 21:14 21 06:23 (10) | 20:06 24  07:18(11) [ 18:51 29 08:16(12) | 16141 40  15:32(13) | 15:58
4| 04:49 05:25 (9) | 05:31 06:04 (10) | 06:26 06:56 (11) | 07:20 07:49 (12) | 07:19 14:52 (13) | 08:14
| 21:51 2 05:27(9)[21:12 20 D6:24(10) | 20:03 21 07:17(11) | 18:49 26 08:15(12) | 16:39 39  15:31(13) | 15:57
5 | 04:50 | 05:33 06:06 (10) | 06:28 06:57 (11) | 07:22 07:51 (12) | 07:21 14:53 (13) | 08:15
| 21:50 |21:10 18 06:24(10) | 20:01 19 07:16 (11) | 18:47 24 08:15(12) | 16:37 39  15:32(13) | 15:56
6| 04:51 | 05:35 06:07 (10) | 06:30 06:59 (11) | 07:24 07:52 (12) | 07:23 14:54 (13) | 08:17
| 21:50 |21:08 16 06:23 (10) }19:58 17 07:16(11) | 18:44 21 08:13(12) | 16:35 37  15:31(13) | 15:56
7| 04:52 | 05:36 06:09 (10) | 06:32 07:01 (11) | 07:26 07:54 (12) | 07:25 14:54 (13) | 08:18
| 21:49 |21:06 14 06:23(10) ) 19:56 14 07:15(11) | 18:42 17 08:11(12) | 16:33 36  15:30 (13) | 1555
8| 04:53 | 05:38 06:10 (10) | 06:33 07:02 (11) | 07:28 07:56 (12) | 07:27 14:55 (13) | 08:19
| 21:48 |21:04 12 06:22(10) | 19:54 11  07:13(11) ] 18:39 14 08:10(12) | 16:31 34  15:29 (13) | 15:55
9 | 04:54 | 05:40 06:12 (10) | 06:35 07:04 (11) | 07:29 07:58 (12) | 07:29 14:56 (13) |} 08:21
| 21:48 ]21:02 10 06:22 (10) | 19:51 8 07:12(11)}18:37 10 08:08(12) | 16:30 32  15:28 (13} | 15:54
10 | 04:55 | 05:42 06:14 (10) | 06:37 07:06 (11) § 07:31 08:00 (12) | 07:31 14:57 (13) | 08:22
| 21:47 | 21:00 8  06:22 (10) | 19:49 4 07:10 (11) ] 18:34 5  08:05(12) | 16:28 30  15:27 (13) | 15:54
11 | 04:56 | 05:43 06:15 (10) | 06:39 [ 07:33 | 07:33 14:59 (13) | 08:23
| 21:46 | 20:58 5 06:20 (10) | 19:46 ] 18:32 116:26 28 15:27 (13) | 15:54
12 | 04:57 | 05:45 06:17 (10) | 06:41 1 07:35 | 07:35 15:00 (13) | 08:24
| 21:45 | 20:56 2 06:19 (10) | 19:44 {18:30 ]16:24 26 15:26(13) | 15:53
13 | 04:58 | 05:47 | 06:42 | 07:37 | 07:37 15:02 (13) | 08:25
| 21: 44 | 20:54 } 19:41 | 18:27 |16:23 22 15:24(13) | 15:53
14 | 04:5 | 05:49 | 06:44 107:39 ] 07:39 15:04 (13) | 08:26
| 21z 43 | 20:52 | 19:39 | 18:25 ]16:21 19 15:23(13) | 15:53
15 | 05:01 ] 05:51 | 06:46 ] 07:41 | 07:41 15:06 (13) | 08:27
| 21:42 | 20:50 | 19:36 118:23 ]16:19 14  15:20 (13) | 15:53
16 | 05:02 | 05:52 | 06:48 | 07:42 | 07:43 15:10 (13) | 08:28
| 21:41 | 20:47 | 19:34 ] 18:20 | 16:18 6  15:16(13) | 15:53
17 | 05 03 | 05:54 | 06:50 | 07:44 16:10 (13) | 07:44 | 08:29
| 21: | 20:45 | 19:31 { 18:18 9 16:19(13) | 16:16 | 15:53
18 | 05: 05 | 05:56 | 06:51 | 07:46 16:06 (13) | 07:46 | 08:30
| 21:39 | 20:43 | 19:29 |18:16 17 16:23 (13) | 16:15 | 15:53
19 | 05:06 | 05:58 | 06:53 | 07:48 16:03 (13) | 07:48 | 08:31
| 21:37 | 20:41 | 19:26 | 18:13 22 16:25(13) | 16:13 | 15:54
20 | 05:07 | 05:59 | 06:55 | 07:50 16:00 (13) | 07:50 | 08:32
| 21:36 | 20:39 | 19:24 | 18:11 27 16:27 (13) | 16:12 | 15:54
21 | 05:09 | 06:01 | 06:57 07:57 (12) | 07:52 15:59 (13) | 07:52 | 08:32
| 21:35 | 20:36 119:21 13 08:10(12) [ 18:09 29 16:28 (13) | 16:10 | 15:54
22 | 05:10 | 06:03 | 06:58 07:54 (12) | 07:54 15:57 (13) | 07:54 | 08:33
] 21:33 | 20:34 119:19 19 08:13(12) | 18:06 32  16:29(13) | 16:09 | 15:55
23 | 05:12 | 06 05 | 07:00 07:52 (12) | 07:56 15:56 (13) | 07:56 | 08:33
| 21:32 | 20:3 119:16 23 08:15(12) | 18:04 34  16:30 (13) | 16:08 | 15:55
24 | 05:13 06:09 (10) | 06: 07 | 07:02 07:50 (12) | 07:58 15:55 (13) | 07:57 | 08:34
| 21:30 5  06:14 (10) | 20:29 119:14 25 08:15(12) | 18:02 36 16:31(13) | 16:06 | 15:56
25 | 05:15 06:07 (10) | 06:08 07:03 (11) | 07:04 07:49 (12) | 08:00 15:54 (13) | 07:59 | 08:3¢4
]21:29 10 06:17 (10) | 20:27 8 07:11(11) [ 19:11 27 08:16(12) [ 18:00 37 16:31(13) | 16:05 | 15:56
26 | 05:16 06:05 (10) | 06:10 06:59 (11) | 07:06 07:48 (12) § 08:02 15:53 (13) | 08:01 | 08:35
|21:27 13 06:18(10) [20:25 14 07:13(11) [ 19:09 29 08:17(12) [ 17:58 38  16:31(13) | 16:04 | 15:57
27 | 05:18 06:04 (10) | 06:12 06:57 (11) | 07:07 07:47 (12) | 07:04 14:52 (13) | 08:03 | 08:35
|21:26 16 06:20 (10) [20:23 18 07:15(11) | 19:06 30 08:17(12) | 16:55 40  15:32(13) | 16:03 | 15:58
28 | 05:20 06:03 (10) | 06:14 06:56 (11) | 07:09 07:46 (12) | 07:06 14:53 (13) | 08:04 | 08:35
|21:24 18 06:21(10) [20:20 21 07:17 (11) [ 19:04 32 08:18(12) | 16:53 40  15:33 (13) | 16:02 | 15:58
29 | 05:21 06:03 (10) | 06:16 06:54 (11) | 07:11 07:45 (12) § 07:08 14:52 (13) | 08:06 | 08:35
]21:22 19  06:22(10) | 20:18 23 07:17 (11) [ 19:01 32 08:17(12) | 16:551 41  15:33 (13) | 16:01 | 15:59
30 | 05:23 06:02 (10) | 06:17 06:53 (11) | 07:13 07:44 (12) | 07:09 14:52 (13) | 08:08 | 08:35
|21:21 20 06:22(10) | 20:15 24 07:17 (11) | 18:59 33 08:17(12) | 16:49 41  15:33(13) | 16:00 | 16:00
31| 05:25 06:01 (10) | 06:19 06:52 (11) | 1 07:11 14:52 (13) | | 08:35
121:19 22 06:23(10) | 20:13 26 07:18(11) | 1 16:47 40 15:32(13) | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 ] 330 | 259 | 232
astr.max.magl.Beschattung | 139 | 305 | 433 | 694 | 482 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (S5:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten) J
S
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Il';r;]ekt: Beschreibung:
19-095-GBK-02 Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:

28.08.2019 10:21/3.2.744

.

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

= <
SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: E - 105 )
T e
(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar [ Mdrz | April | Mai {Juni
1]08:35 08:06 15:15 (13) | 07:08 07:35 (12) | 06:53 07:18 (11) | 05:43 06:11 (10) | 04:52 05:25 (9)
| 16:02 16:53 35 15:50(13)|17:50 3 07:38(12) | 19:49 6 07:24(11) | 20145 7 06:18(10) [21:36 2 05:27(9)
2] 08:35 08:04 15:14 (13) | 07:06 07:33 (12) | 06:50 07:16 (11) | 05:41 06:09 (10) | 04:51 05:24 (9)
| 16:04 16:55 37 15:51(13)[17:52 8  07:41(12) | 19:51 9 07:25(11) | 20:47 10 06:19(10) [21:37 5  05:29 (9)
3]08:35 08:02 15:15 (13) | 07:04 07:30 (12) § 06:48 07:14 (11) | 05:39 06:07 (10) | 04:50 05:23 (9)
| 16:05 16:57 37 15:52(13) [17:54 12 07:42(12) [19:53 13 07:27(11) | 20:48 12 06:19(10) [21:38 7 05:30(9)
4]08:35 08:01 15:15 (13) | 07:01 07:28 (12) | 06:46 07:11 (11) | 05:37 06:05 (10) | 04:49 05:23 (9)
| 16:06 1650 38 15:53(13)|17:56 16 07:44(12) | 19:54 16 07:27(11) | 20:50 14 06:19(10) |21:39 9 05:32(9)
5]08:35 07:59 15:15 (13) | 06:59 07:25 (12) | 06:43 07:09 (11) | 05:35 06:03 (10) | 04:48 05:22 (9)
| 16:07 17:01 38 15:53(13)|17:58 19 07:44(12) | 19:56 18 07:27(11) | 20:52 16 06:19(10) |21:41 11 05:33(9)
6]08:34 07:57 15:15 (13) | 06:57 07:23 (12) | 06:41 07:06 (11) | 05:33 06:01 (10) | 04:48 05:21 (9)
| 16:08 17:04 38 15:53(13)|18:00 22 07:45(12) |19:58 21 07:27(11) [20:54 18 06:19(10) [21:42 12 05:33(9)
7108:34 07:55 15:15 (13) | 06:54 07:21 (12) | 06:38 07:04 (11) | 05:31 05:59 (10) | 04:47 05:21 (9)
| 16:10 17:06 39 15:54(13)|18:01 25 07:46(12)]20:00 23 07:27(11) | 20:56 20 06:19(10) |21:43 14  05:35(9)
8| 08:33 07:53 15:15 (13) | 06:52 07:18 (12) | 06:36 07:01 (11) | 05:29 05:57 (10) | 04:46 05:20 (9)
| 16:11 17:08 39 15:54(13)|18:03 28 07:46(12)}20:02 25 07:26(11) | 20:58 21 06:18(10) |21:44 15 05:35(9)
9] 08:33 07:51 15:15 (13) | 06:49 07:16 (12) | 06:33 06:59 (11) | 05:27 05:56 (10) | 04:46 05:20 (9)
| 16:13 17:10 39 15:54(13)|18:05 31 07:47(12) |20:04 27 07:26(11) [20:59 23 06:19(10) [21:45 16 05:36(9)
10 | 08:32 07:49 15:15 (13) | 06:47 07:13 (12) { 06:31 07:00 (11) | 05:25 05:56 (10) | 04:45 05:19 (7)
| 16:14 |17:12 38 15:53(13)18:07 33 07:46(12) [20:06 25 07:25(11)|21:01 22 06:18(10) |21:46 17 05:36(9)
11 | 08:32 07:48 15:15 (13) | 06:45 07:14 (12) | 06:29 06:59 (11) | 05:23 05:56 (10) | 04:45 05:19 (7)
] 16:15 17:14 37 15:52(13)[18:09 32 07:46(12) [20:08 25 07:24(11) |21:03 21 06:17(10) |21:46 18 05:37(9)
12 | 08:31 07:46 15:16 (13) | 06:42 07:13 (12) | 06:26 07:00 (11) | 05:21 05:57 (10) | 04:44 05:19 (7)
| 16:17 17:16 36 15:52(13)[18:11 32 07:45(12) {20:08 23 07:23(11) |21:05 20 06:17(10) |21:47 19 05:38(9)
13 | 08:30 07:44 15:16 (13) | 06:40 07:13 (12) | 06:24 07:01 (11) | 05:19 05:57 (10) | 04:44 05:18 (7)
| 16:19 17:18 36 15:52(13)|18:13 32 07:45(12){20:11 21 07:22(11) |21:06 19 06:16(10) | 21:48 20  05:38(9)
14 | 08:29 07:41 15:17 (13) | 06:37 07:13 (12) | 06:21 07:02 (11) | 05:18 05:58 (10) | 04:43 05:18 (7)
| 16:20 17:20 34 15:51(13) | 1815 31 07:44(12) (20:13 18 07:20(11) |21:08 17 06:15(10) j21:49 20 05:38(9)
15| 08:28 07:39 15:18 (13) | 06:35 07:14 (12) | 06:19 07:03 (11) | 05:16 06:00 (10) | 04:43 05:18 (7)
| 16:22 17222 33 15:51(13)[18:17 29 07:43(12) [ 20:15 15 07:18(11) |21:10 14  06:14(10)121:49 21 05:39(9)
16 | 08:27 07:37 15:19 (13) | 06:32 07:14 (12) | 06:17 07:06 (11) | 05:14 06:01 (10) | 04:43 05:18 (7)
| 16:24 17:24 30 15:49(13)|18:19 28 07:42(12) | 20:17 9 07:15(11) 2112 11 06:12(10) 21:50 21 05:39(9)
17 | 08:26 | 07:35 15:20 (13) | 06:30 07:15 (12) | 06:14 05:12 06:03 (10) | 04:43 05:18 (7)
| 16:25 17:26 28 15:48(13)[18:21 26 07:41(12) | 20:19 21:13 8 06:11(10)]21:50 22 05:40(9)
18| 08:25 07:33 15:22 (13) | 06:27 07:16 (12) | 06:12 05:11 | 04:43 05:18 (7)
| 16:27 17:28 25 15:47(13)|18:23 22 07:38(12) | 20:21 2115 |21:51 22 05:40(9)
19 | 08:24 | 07:31 15:25 (13) | 06:25 07:18 (12) | 06:10 05:09 | 04:43 05:18 (7)
| 16:29 ]17:30 20 15:45(13) | 18:24 19 07:37(12) | 20:23 21:17 |21:51 22 05:40(9)
20 | 08:23 | 07:29 15:27 (13) | 06:23 07:20 (12) | 06:07 05:08 | 04:43 05:18 (7)
| 16:31 117:32 14 15:41(13) 1826 13 07:33(12) | 20:24 21:18 |21:52 23 05:41(9)
21 | 08:22 15:28 (13) | 07:27 06:20 | 06:05 05:06 | 04:43 05:18 (7)
| 16:32 5 15:33(13) | 17:34 18:28 | 20:26 21:20 |21:52 23 05:41(9)
22 | 08:21 15:24 (13) | 07:24 06:18 | 06:03 05:05 | 04:43 05:18 (7)
16:39 13 15:37 (13) [ 17:36 18:30 | 20:28 21:21 |21:52 23 05:41(9)
23 | 08:19 15:22 (13) | 07:22 06:15 | 06:00 05:03 | 04:43 05:19 (7)
16:36 18  15:40(13) | 17:38 | 18:32 | 20:30 21:23 j21:52 23 05:42(9)
24 | 08:18 15:21 (13) | 07:20 | 06:13 | 05:58 05:02 | 04:43 05:19 (7)
16:38 20 15:41 (13) | 17:40 | 18:34 | 20:32 21:25 |21:53 22 05:41(9)
25 | 08:117 15:20 (13) | 07:18 | 06:10 | 05:56 05:00 | 04:44 05:19 (7)
16:40 24 15:44 (13) | 17:42 18:36 | 20:34 21:26 |21:53 22 05:41(9)
26 | 08:15 15:19 (13) | 07:15 06:08 | 05:54 04:59 | 04:44 05:20 (7)
16:42 26 15:45(13) | 17:44 18:38 | 20:36 21:28 j21:53 22 05:42(9)
27 | 08:14 15:17 (13) | 07:13 06:05 | 05:52 04:58 | D4:44 05:20 (7)
16:44 29 15:46(13) | 17:46 18:40 | 20:37 21:29 j21:53 22 05:42(9)
28 | 08&:12 15:17 (13) | 07:11 06:03 | 05:49 04:57 | 04:45 05:21 (7)
16:46 31 15:48 (13) | 17:48 18:41 | 20:39 21:30 2153 21 05:42(9)
29 | 08:11 15:17 (13) | 06:00 | 05:47 06:15 (10) | 04:55 | 04:45 05:21 (7)
16:48 32 15149 (13) | 18:43 | 20:41 1 06:16(10) [ 21:32 ]21:52 21 05:42(9)
30 | 08:09 15:16 (13) | 05:58 | 05:45 06:13 (10) | 04:54 | 04:46 05:22 (7)
16:50 33 1549 (13) | | 18:45 |20:43 4 06:17 (10) | 21:33 |21:52 20 05:42(9)
31 | 08:08 15:15 (13) | | 06:55 07:21 (11) | | 04:53 |
|16:51 35 15:50(13) | 19:47 2 07:23(11) | |21:34 |
Sonnenscheinstunden | 248 | 271 365 | 419 | 494 | 511
astr.max.mégl.Beschattung | 266 | 671 463 | 299 | 273 | 535

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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@kt:

19-095-GBK-02

Beschrelbung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:

28.08.2019 10:21/3.2.744

I\

(SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: E-IO5

AN

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

2019

Die dargesteliten Zeiten sind die astrenomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

Die Rotorfliiche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1| 04:47
| 21:52
2| 04:47
] 21:52
3] 04:48
] 21:51
4] 04:49
| 21:51

5 | 04:50
| 21:50

6 | 04:51
} 21:50

7 | 04:52
| 21:49
8 04:53
| 21:48
9] 04:54
] 21:48
10 | 04:55
] 21:47
11 | 04:56
| 21:46

20 | 05:07
| 21:36
21 | 05:09
| 21:35
22 | 05:10
] 21:33
23 | 05:12
| 21:32
24} 05:13
| 21:30
251 05:15
| 21:29
26 | 05:16
} 21:27
27 1 05:18
| 21:26
28 ] 05:20
| 21:24
291 05:21
j21:22
30} 05:23
] 21:21
} 05:25
| 21:19
Sonnenscheinstunden | 514
astr.max.mogl.Beschattung |

31

20
19
18
17
16
15
14
12

11

11
14
17
215

JAugust

05:22 (7) | 05:26
05:42 (9) | 21:17
05:23 (7) | 05:28
05:42 (9) | 21:15
05:24 (7) | 05:30
05:42 (9) | 21:14
05:25 (7) | 05:31
05:42 (9) | 21:12
05:25 (9) [ 05:33
05:41 (9) | 21:10
05:26 (9) | 05:35
05:41 (9) | 21:08
05:27 (9) | 05:36
05:41 (9) | 21:06
05:28 (9) | 05:38
05:40 (9) | 21:04
05:29 (9) [ 05:40
05:40 (9) | 21:02
05:30 (9) | 05:42
05:39 (9) | 21:00
05:31(9) | 05:43
05:38 (9) | 20:58
05:32 (9) | 05:45
05:37 (9) | 20:56
05:33 (9) | 05:47
05:35 (9) | 20554

5:52
0:47

geoa
K&E

0:43
5:58
0:41
5:59

NONONONON
&3 ONONO
oW
[=gv:

0:36

(=R ]
Ul AW

[=X%]
NN

=D R N DR
AWNONONG®WY

06:13 (10)
06:21 (10) |
06:12 (10) | os
06:23 (10) | 20: 18
06:10 (10) | 06:1
06:24 (10) | 20:1
06:09 (10) | 06:1
06:26 (10) | 20:1

I 462
|

NONONONONORN
°m?99999999338

18
21

22

18

16

12

10

3
13
17
20

285

| September

06:08 (10) | 06:21
06:26 (10) | 20:11
06:07 (10) | 06:23
06:28 (10) | 20:08
06:06 (10) | 06:25
06:27 (10) | 20:06
06:06 (10) | 06:26
06:28 (10) | 20:03
06:06 (10) | 06:28
06:29 (10) | 20:01
06:07 (10) | 06:30
06:29 (10) | 19:58
06:09 (10) | 06:32
06:29 (10) | 19:56
06:10 (10) | 06:33
06:28 (10) | 19:54
06:12 (10} | 06:35
06:28 (10) | 19:51
06:14 (10) | 06:37
06:28 (10) | 19:49
06:15 (10) | 06:39
06:27 (10) | 19:46
06:17 (10) | 06:41
06:27 (10) | 19:44
06:19 (10) | 06:42
06:27 (10) | 19:41
06:20 (10) | 06:44
06:25 (10) | 19:39
06:22 (10) | 06:46
06:24 (10} | 19:36

| 06:48

] 19:34

| 06:50

] 19:31

] 06:51

| 19:29

| 06:53
26

85858{3
=15

P
S

OOOH
\l\DO\D—l

Dt Ot Ot Dt O b O
\D\Ilﬂ\l\b\llﬂ\llb\ls

07:11 (11) | 07 09
07:14 (11) | 19:04
07:05 (11) | 07:11
07:18 (11) | 19:01
07:03 (11) | 07:13
07:20 (11) | 18:59
07:02 (11) |
07:22 (11) |

| 384

|

23
25
25
27
26
24
22
19
17
14

11

14
20
23
26
27
29

386

| Oktober

06:59 (11) | 07:15
07:22 (11) | 18:56
06:58 (11) | 07:17
07:23 (11) | 18:54
06:58 (11) | 07:18
07:23 (11) | 18:51
06:57 (11) | 07:20
07:24 (1) | 18:49
06:57 (11) | 07:22
07:23 (11) | 18:47
06:59 (11) | 07:24
07:23 (11) | 18:44
07:01 (11) | 07:26
07:23 (11) | 18:42
07:02 (11} | 07:28
07:21 (11) | 18:39
07:04 (11) | 07:29
07:21 (11) | 18:37
07:06 (11) | 07:31
07:20 (11) | 18:34
07:08 (11) | 07:33
07:19 (11) | 18:32
07:09 (11) | 07:35
07:17 (11) | 18:30
07:11 (11 | 07:37
07:15 (11) | 18:27

08:09 (12)
08:11 (12)
08:03 (12)
08:17 (12) | 18:00
08:00 (12) | 08:02
08:20 (12) | 17:58
07:58 (12) | 07:04
08:21 (12) | 16:55
07:57 (12) | 07:06
08:23 (12) | 16:53
07:55 (12) | 07:08
08:22 (12) | 16:51
07:54 (12) | 07:09
08:23 (12) | 16:49
| 07:11
| 16:47
| 330
i

32

32

33
30

25
22

16
13

19
24

27

32

34

37

577

| November

07:53 (12) | 07:13
08:24 (12) | 16:45
07:52 (12) | 07:15
08:24 (12) | 16:43
07:52 (12) ] 07:17
08:24 (12) | 16:41
07:51 (12) { 07:19
08:24 (12) | 16:39
07:51 (12) { 07:21
08:24 (12) | 16:37
07:52 (12) | 07:23
08:22 (12) | 16:35
07:54 (12) | 07:25
08:22 (12) | 16:33
07:56 (12) | 07:27
08:21 (12) | 16:31
07:58 (12) | 07:29
08:20 (12) | 16:30
08:00 (12) | 07:31
08:19 (12) | 16:28
08:02 (12) | 07:33
08:18 (12) | 16:26
08:04 (12) | 07:35
08:17 (12) | 16:24
08:06 (12) | 07:37
08:15 (12) | 16:23
08:08 (12) | 07:39
08:12 (12) | 16:21

| 07:41
16:19
7:43
6:18

K
b5

616

NN N
V1= Do
BB Al a

612
752

N
8¥s¥

HOHEHOHOREHOREROROREDO

6 09
15:58 (13) | 07:56
16:11 (13) | 16:08
15:55 (13) | 07:57
16:14 (13) | 16:06
15:52 (13) | 07:59
16:16 (13) | 16:05
15:50 (13) | 08:01
16:17 (13) | 16:04
14:49 (13) | 08:03
15:18 (13) | 16:03
14:48 (13) | 08:04
15:20 (13) | 16:02
14:47 (13) | 08:06
15:21 (13) | 16:01
14:46 (13) | 08:08
15:21 (13) | 16:00
14:45 (13) |
15:22 (13) |

| 259

|

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

N

Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

37
38
38
38
39
39
39
39
37
37
36
35
34
33
31
29
27
25
22
20

15

697

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

| Dezember

14:45 (13) | 08:09
15:22 (13} | 15:59
14:44 (13) | 08:11
15:22 (13) | 15:58
14:44 (13) | 08:12
15:22 (13) | 15:58
14:44 (13) | 08:14
15:22 (13) | 15:57
14:44 (13) | 08:15
15:23 (13} | 15:56
14:44 (13) | 08:17
15:23 (13) | 15:56
14:44 (13) | 08:18
15:23 (13) | 15:55
14:44 (13) | 08:19
15:23 (13) | 15:55
14:45 (13) | 08:21
15:22 (13) | 15:54
14:45 (13) | 08:22
15:22 (13) | 15:54
14:46 (13) | 08:23
15:22 (13) | 15:54
14:47 (13) | 08:24
15:22 (13) | 15:53
14:47 (13) | 08:25
15:21 (13) | 15:53
14:48 (13) | 08:26
15:21 (13) | 15:53
14:49 (13) } 08:27
15:20 (13) | 15:53
14:50 (13) | 08:28
15:19 (13) | 15:53
14:51 (13) { 08:29
15:18 (13) | 15:53
14:52 (13) | 08:30
15:17 (13) | 15:53
14:54 (13) | 08:31
15:16 (13) | 15:54
14:55 (13) | 08:32
15:15 (13) | 15:54
14:59 (13) | 08:32
15:14 (13) | 15:54
15:02 (13) { 08:33
15:11 (13) | 15:55

| 08:33

8:34
8:35
8:35
5:58

8:35
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'I;'r_ojekt: Beschreibung:
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierber Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:

28.08.2019 10:21/3.2.744

p

Tag im Monat  Sonnenaufgang
Sonnenuntergang (S5:MM)

(S5S:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

. »,
<\
SHADOW - Kalender
:%erechnung: GesamtbelastungSchattenrezeptor: F - 10 6 )
oraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fur Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar 1Mdrz | April | Mal { Juni
1]08:35 08:06 14:58 (13) | 07:08 07:35 (12) | 06:53 07:18 (11) | 05:43 06:11 (10) | 04:52 05:25 (7)
| 16:02 16:53 30 15:37(13)|17:50 14 07:49(12) {19:49 15 07:33(11) [20:45 15 06:26(10) [21:36 22 05:47(9)
2] 08:35 08:04 14:58 (13) ] 07:06 07:33 (12) | 06:50 07:16 (11) | 05:41 06:09 (10) | 04:51 05:24 (7)
| 16:04 16:55 39 15:37(13) |17:52 17 07:50(12) {19:51 18 07:34(11) [20:47 17 06:26(10) | 21:37 24 05:48(9)
3]08:35 08:02 15:00 (13) | 07:04 07:30 (12) | 06:48 07:14 (11) | 05:39 06:07 (10) | 04:50 05:23 (7)
| 16:05 16:57 38 15:38(13)]17:54 20 07:50(12) [19:53 20 07:34(11) |20:49 19 06:26(10) | 21:38 25 05:48(9)
4]08:35 08:01 15:00 (13) | 07:01 07:28 (12) | 06:46 07:11 (11) | 05:37 06:05 (10) | 04:49 05:23 (7)
] 16:06 16:50 38 15:38(13)117:56 23 07:51(12)[19:54 22 07:33(11)[20:50 20 06:25(10) [21:39 26 05:49(9)
5108:35 07:59 15:00 (13) | 06:59 07:25 (12) | 06:43 07:09 (11) | 05:35 06:03 (10) | 04:48 05:22 (7)
| 16:07 17:01 37 15:37(13){17:58 26 07:51(12) |19:56 24 07:33(11) [ 20:52 22 06:25(10) | 21:41 28  05:50(9)
6]08:34 07:57 15:01 (13) § 06:57 07:23 (12) | 06:41 07:06 (11) | 05:33 06:02 (10) | 04:48 05:21 (7)
] 16:08 17:04 36 15:37(13) 18:00 29 07:52(12) | 19:58 26 07:32(11) | 20:54 22 06:24(10) | 21:42 29 05:50(9)
7108:34 07:55 15:02 (13) | 06:54 07:21 (12) | 06:38 07:07 (11) | 05:31 06:02 (10) | 04:47 05:21 (7)
116:10 17:06 35 15:37(13) 11801 31 07:52(12) [20:00 25 O©7:32(11)|20:56 22 06:24(10) | 21:43 30 05:51(9)
8108:33 07:53 15:02 (13) | 06:52 07:20 (12) | 06:36 07:06 (11) | 05:29 06:03 (10) | 04:46 05:20 (7)
}16:11 17:08 34 15:36(13) | 18:03 31 (07:51(12) [20:02 24 07:30(11)|20:58 20 06:23(10) | 21:44 31 05:51(9)
9108:33 07:51 15:03 (13) | 06:49 07:20 (12) | 06:33 07:07 (11) | 05:27 06:04 (10) | 04:46 05:20 (7)
{16:13 117:10 33 15:36(13)[18:05 31 07:51(12) | 20:04 22 07:29(11) | 20:59 19 06:23(10) | 21:45 31 05:51(9)
10 § 08:32 | 07:50 15:03 (13) | 06:47 07:20 (12) | 06:31 07:09 (11) | 05:25 06:05 (10) | 04:45 05:19 (7)
| 16:14 17:12 31 15:34(13) | 18:07 30 07:50(12) |20:06 19 07:28(11) | 21:01 16 06:21(10) | 21:46 32 05:51(9)
11 ] 08:32 07:48 15:05 (13) | 06:45 07:20 (12) | 06:29 07:09 (11) | 05:23 06:06 (10) | 04:45 05:19 (7)
| 16:15 17:14 28 15:33(13)[18:09 30 07:50(12) | 20:08 17 07:26(11) |21:03 14 06:20(10) | 21:46 33  05:52(9)
12 | 08:31 15:08 (13) | 07:46 15:06 (13) | 06:42 07:20 (12) | 06:26 07:11 (11) | 05:21 06:08 (10) | 04:44 05:19 (7)
1617 9 15:17(13)[17:16 26 15:32(13)|18:11 28 07:48(12) | 20:09 13 07:24(11) [21:05 10 06:18(10) | 21:47 34  05:53(9)
13| 08:30 15:06 (13) | 07:44 15:09 (13) | 06:40 07:21 (12) | 06:24 07:17 (11) | 05:19 06:11 (10) | 04:44 05:18 (7)
16:19 14 15:20(13) [17:18 21 15:30(13) | 18:13 27  07:48(12) | 20:11 1 07:18(11) | 21:06 4 06:15(10) | 21:48 34  05:52(9)
14 ] 08:29 15:05 (13) | 07:41 15:11 (13) | 06:37 07:22 (12) | 06:21 05:18 | 04:43 05:18 (7)
1620 17 15:22(13) [17:20 17  15:28(13) | 18:15 24  07:46 (12) | 20:13 21:08 12149 35 05:53(9)
15| 08:28 15:03 (13) | 07:39 15:15 (13) | 06:35 07:23 (12) | 06:19 05:16 ] 04:43 05:18 (7)
1622 20 15:23(13)[17:22 10 15:25(13) | 18:17 21 07:44(12) | 20:15 21:10 j2149 35 05:53(9)
16 | 08:27 15:02 (13) | 07:37 06:32 07:24 (12) | 06:17 05:14 {04:43 05:18 (7)
16:24 22 15:24(13) | 17:24 18:19 18  07:42 (12) | 20:17 21:12 f21:50 35 05:53(9)
17 | 08:26 15:02 (13) | 07:35 06:30 07:28 (12) | 06:14 05:12 | 04:43 05:18 (7)
1625 24 15:26 (13) | 17:26 1821 11 07:39(12) | 20:19 21:13 }21:50 36 05:54(9)
18 | 08:25 15:01 (13) | 07:33 06:27 | 06:12 05:11 | 04:43 05:18 (7)
16:27 27 15:28(13) | 17:28 18:23 | 20:21 21:15 |21:51 36 05:54(9)
19 | 08:24 15:00 (13) | 07:31 06:25 ] 06:10 05:09 | 04:43 05:18 (7)
16:20 28 15:28 (13) | 17:30 18:24 } 20:23 21:17 |21:51 36 05:54(9)
20 | 08:23 15:00 (13) | 07:29 06:23 ] 06:07 05:08 | 04:43 05:18 (7)
|16:31 30 15:30 (13) | 17:32 18:26 ] 20:24 21:18 |21:52 36 05:54(9)
21| 08:22 15:00 (13) | 07:27 06:20 ] 06:05 05:06 | 04:43 05:18 (7)
16:32 31 15:31(13) | 17:34 18:28 | 20:26 21:20 |21:52 37 05:55(9)
22 | 08:21 14:59 (13) | 07:24 06:18 ] 06:03 05:05 | 04:43 05:18 (7)
16:3¢ 33 15:32 (13) | 17:36 18:30 ] 20:28 21:21 |21:52 37 05:55(9)
23 | 08:19 14:59 (13) | 07:22 06:15 06:00 05:03 05:34 (9) | 04:43 05:19 (7)
16:36 34 15:33(13) | 17:38 18:32 20:30 21:23 2 05:36(9) |2152 37 05:56(9)
24 | 08:18 14:59 (13) | 07:20 06:13 05:58 05:02 05:33 (9) | 04:43 05:19 (7)
|16:38 34  15:33 (13) | 17:40 18:34 | 20:32 21:25 6 05:39(9) |21 36 05:55(9)
25| 08:17 14:59 (13) | 07:18 06:10 05:56 05:00 05:32 (9) | 04:44 05:19 (7)
16:40 36 15:35(13) | 17:42 18:36 20:34 2126 9 05:41(9)|21:53 36 05:55(9)
26 | 08:15 14:59 (13) | 07:15 07:42 (12) | 06:08 05:54 06:21 (10) | 04:59 05:31 (9) | 04:44 05:20 (7)
16:42 36 15:35(13) | 17:44 1 07:43(12) | 18:38 20:36 2 06:23(10) |21:28 11 05:142(9) |21:53 36 05:56 (9)
27 | 08:14 14:58 (13) | 07:13 07:40 (12) | 06:05 05:52 06:19 (10) | 04:58 05:30 (9) | 04:44 05:20 (7)
16:44 37 15:35(13) [17:46 6 07:46 (12) | 18:40 20:37 5 06:24(10) )21:29 13 05:43(9) [21:53 36 05:56(9)
28 | 08:12 14:59 (13) | 07:11 07:38 (12) } 06:03 06:28 (11) | 05:43 06:17 (10) | 04:57 05:29 (9) | 04:45 05:21 (7)
16:46 37 15:35(13) |17:48 10 07:48(12) | 18:41 1 06:29(11)[20:39 8 06:25(10) [21:30 16  05:45(9) | 21:53 35 0556 (9)
29 | 08:11 14:59 (13) | { 06:00 06:26 (11) | 05:47 06:15 (10) | 04:55 05:28 (9) | 04:45 05:21 (7)
16:48 38 15:37 (13) | | 18:43 5 06:31(11)[20:41 10 06:25(10) |21:32 17 05:45(9) | 21:52 35  05:56 (9)
30 | 08:09 14:58 (13) | } 05:58 06:23 (11) [ 05:45 06:13 (10) | 04:54 05:27 (9) | 04:46 05:22 (7)
|16:50 39 15:37 (13) | 118:45 9 06:32(11)[20:43 13  06:26(10) [ 21:33 19  05:46(9) [21:52 35 05:57(9)
31| 08:08 14:58 (13} | | 06:55 07:21 (11) } 04:53 05:26 (9) |
|16:51 39 15:37 (13) | 119147 12 07:33(11) j21:35 21 0547 (9)
Sonnenscheinstunden | 248 | 271 | 365 419 | 494 511
astr.max.mogl.Beschattung | 585 | 479 ! 438 284 | 334 988

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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19-095-GBK-02

(_Projekt: Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Uzenziester Awender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

Tag im Monat

Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (S5:MM) Schattenende

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

_ 28.08.2019 10:21/3.2.744 )
" ~
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: F - IO 6 )
(Voraussetzungen fiir Berechnung des Schattenwurfs i
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal magliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August [ September | Oktober | November {Dezember
1]04:47 05:22 (7) | 05:26 06:22 (10) | 06:21 07:12 (11) | 07:15 08:01 (12) | 07:13 14:35 (13) | 08:09 14:48 (13)
2152 34 05:56(9) | 21:17 2 06:24(10) |20:11 9 07:21(11) | 18:56 25 08:26(12) |16:45 27 15:02(13) [15:59 12 15:00(13)
2| 04:47 05:23 (7) | 05:28 06:19 (10) | 06:23 07:09 (11) | 07:17 08:00 (12) | 07:15 14:33 (13) | 08:11 14:51 (13)
21:52 33 05:56(9) [21:15 9 06:28(10) [20:08 15 07:24(11) |18:54 27 08:27(12) |16:43 30 15:03(13) [15:58 6 14:57(13)
3| 04:48 05:24 (7) | 05:30 06:16 (10) | 06:25 07:07 (11) | 07:18 07:59 (12) | 07:17 14:32 (13) | 08:12
21351 33 05:57(9) |21:14 14 06:30(10) | 20:06 19 07:26(11) [18:51 28 08:27(12) [ 16:41 32  15:04(13) | 15:58
4§ 04:49 05:25 (7) | 05:31 06:15 (10) | 06:26 07:06 (11) | 07:20 07:58 (12) | 07:19 14:31 (13) | 08:14
21:51 32 0S:57(9) |21:12 16 06:31(10) | 20:03 21 07:27(11) | 18:49 30 08:28(12) [16:39 34  15:05(13) | 15:57
5 | 04:50 05:25 (7) | 05:33 06:14 (10) | 06:28 07:04 (11) | 07:22 07:57 (12) | 07:21 14:31 (13) | 08:15
2150 31 05:56(9) [21:10 19 06:33(10) [20:01 23 07:27(11) | 18:47 31 08:28(12) |16:37 35 15:06 (13) | 15:56
6 | 04:51 05:26 (7) | 05:35 06:13 (10) | 06:30 07:03 (11) | 07:24 07:56 (12) | 07:23 14:31 (13) | 08:17
2150 30 05:56(9) |21:08 20 06:33(10) | 19:58 25 07:28(11) |18:44 31 08:27(12)|16:35 36  15:07 (13) | 15:56
7| 04:52 05:27 (7) } 05:36 06:13 (10) { 06:32 07:02 (11) | 07:26 07:56 (12) | 07:25 14:30 (13) | 08:18
2149 30 05:57(9) [21:06 21 06:34(10) (19:56 26 07:28(11) [18:42 31 08:27(12) | 16:33 37 15:07 (13) ] 15:55
8 | 04:53 05:28 (7) | 05:38 06:11 (10) | 06:33 07:02 (11) | 07:28 07:56 (12) | 07:27 14:30 (13) | 08:19
21:48 29 05:57(9) | 21:04 23 06:34(10) [19:54 25 07:27(11) | 18:39 31 08:27(12)|16:31 37 1507 (13) | 15:55
9| 04:54 05:29 (7) | 05:40 06:12 (10) | 06:35 07:04 (11) | 07:29 07:58 (12) | 07:29 14:29 (13) | 08:21
21:48 27 05:56(9) [21:02 22 06:34(10) [1:51 23 07:27(11)§18:37 29 08:27(12)[16:30 38 15:07 (13) | 15:54
10 | 04:55 05:30 (7) | 05:42 06:14 (10) | 06:37 07:06 (11) | 07:31 08:00 (12) | 07:31 14:29 (13) | 08:22
21:47 26 05:56(9) [21:00 21 06:35(10) |19:49 21 07:27(11) [18:34¢ 26 08:26(12) | 16:28 39  15:08 (13) | 15:54
11| 04:56 05:31 (7) | 05:43 06:15 (10) | 06:38 07:08 (11) | 07:33 08:02 (12) | 07:33 14:30 (13) | 08:23
21:46 25 05:56(9) [20:58 19 06:34(10) | 19:46 19 07:27(11) |18:32 23 08:25(12) |16:26 39  15:09 (13) | 15:54
12 | 04:57 05:32 (7) | 05:45 06:17 (10) | 06:41 07:09 (11) | 07:35 08:04 (12) | 07:35 14:30 (13) | 08:24
21:45 24 05:56(9) |20:56 17 06:34(10) | 19:44 16 07:25(11) [18:30 20 08:24(12) | 16:24 39 15:09 (13) | 15:53
13 | 04:58 05:33 (7) | 05:47 06:19 (10) | 06:42 07:11 (11) | 07:37 08:06 (12) | 07:37 14:30 (13) | 08:25
21:44 22 05:55(9) |20:54 15 06:34 (10) | 19:41 14 07:25(11) | 18:27 17 08:23(12) |16:23 39 15:09 (13) | 15:53
14 | 04:59 05:34 (9) | 05:49 06:20 (10) | 06:44 07:13 (11) | 07:39 08:08 (12) § 07:39 14:30 (13) | 08:26
21:43 21 05:55(9) [20:52 13 06:33(10) {19:35 11 07:24(11) | 18:25 14 08:22(12) {16:21 38  15:08(13) | 15:53
15 | 05:01 05:36 (9) | 05:51 06:22 (10) | 06:46 07:15 (11) | 07:41 08:10 (12) | 07:41 14:31 (13) | 08:27
21:42 19 05:55(9) [20:50 11 06:33(10) | 19:36 8 07:23(11)]18:23 10 08:20(12) | 16:19 37  15:08(13) | 15:53
16 | 05:02 05:37 (9) | 05:52 06:23 (10) | 06:48 07:16 (11) | 07:42 08:12(12) | 0743 . 14:31(13) | 08:28
j21:41 17 05:54(9) | 20:47 8 06:31(10) [19:3 4 07:20(11) | 18:20 6 08:18(12) [16:18 37 15:08(13) | 15:53
17 | 05:03 05:38 (9) | 05:54 06:25 (10 | 06:50 | 07:44 08:14 (12) | 07:44 14:31 (13) | 08:29
21:40 15 05:53(9) | 20:45 6 06:31(10) | 19:31 | 18:18 1 08:15(12) |16:16 37  15:08(13) | 15:53
18 | 05:05 05:39 (9) | 05:56 06:27 (10) | 06:51 | 07:46 07:46 14:32 (13) | 08:30
21:30 13 05:52(9) | 20:43 3 06:30(10) | 19:29 | 18:16 16:15 36  15:08 (13) | 15:53
19 | 05:06 05:40 (9) | 05:58 06:53 | 07:48 07:48 14:32 (13) } 08:31
121:37 11 05:51(9) | 20:41 19:26 | 18:13 16:13 35  15:07 (13) | 15:54
20 | 05:07 05:42 (9) | 05:59 06:55 | 07:50 07:50 14:33 (13) | 08:32
|21:36 9 05:51(9) | 20:39 19:24 | 18:11 16:12 34 15:07 (13) | 15:54
21 | 05:09 05:43 (9) | 06:01 06:57 | 07:52 07:52 14:35 (13) | 08:32
|21:35 6 05:49(9) | 20:36 19:21 | 18:09 16:10 33 15:08 (13) | 15:54
22 | 05:10 05:45 (9) | 06:03 06:58 | 07:54 07:54 14:36 (13) | 08:33
|21:33 2 05:47(9) | 20:34 19:19 | 18:06 16:09 31 15:07 (13) | 15:55
23 | 05:12 06:05 07:00 { 07:56 07:56 14:37 (13) | 08:33
|21:32 20:32 119:16 | 18:04 16:08 30 15:07(13) | 15:55
24| 05:13 06:07 | 07:02 | 07:58 07:57 14:38 (13) | 08:34
| 21:30 20:29 | 19:14 | 18:02 |16:06 28  15:06 (13) | 15:56
25 | 05:15 06:08 | 07:04 | 08:00 | 07:59 14:38 (13) | 08:34
|21:29 20:27 | 19:11 | 18:00 ]16:05 27 15:05(13) | 15:56
26 | 05:16 06:10 | 07:06 | 08:02 08:01 14:39 (13) § 08:35
|21:27 20:25 | 19:09 | 17:58 16:04 25 15:04(13) ] 15:57
27 | 05:18 06:12 | 07:07 | 07:04 08:03 14:41 (13) | 08:35
]21:26 20:23 | 19:06 | 16:55 16:03 23 15:04(13) | 15:58
28 | 05:20 06:14 | 07:09 08:09 (12) | 07:06 14:47 (13) | 08:04 14:42 (13) | 08:35
| 21:24 20:20 119:04 12 08:21(12) |16:53 5 14:52(13) [16:02 21 15:03(13) | 15:58
29 ] 05:21 06:16 | 07:11 08:05 (12) | 07:08 14:42 (13) | 08:06 14:44 (13) | 08:35
| 21:22 20:18 }19:01 18 08:23(12) [16:51 15 14:57(13) [16:01 18  15:02 (13} | 15:59
30 | 05:23 06:17 | 07:13 08:03 (12) | 07:09 14:39 (13) | 08:08 14:46 (13) | 08:35
| 21:21 20:15 118:50 21 08:24(12) [ 16449 20 14:59(13) [ 16:00 15  15:01 (13} | 16:00
31 | 05:25 06:19 | | 07:11 14:37 (13) | | 08:35
| 21:19 20:13 | |16:47 24 15:01 (13) | | 16:01
Sonnenscheinstunden | 514 462 | 384 | 330 | 259 | 232
astr.max.mbgl.Beschattung | 489 259 | 330 | 244 | 967 ] 18
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(Projeit;

19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:

28.08.2019 10:21/3.2.744

Tag im Monat

A

Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS$:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt ($S:MM) Schattenende

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

o <
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: G - 10 7 )
(Voraussetzungen fiir Berechnung des Schattenwurfs Y
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Marz 1 April | Mai | Juni
1]08:35 14:03 (13) | 08:06 08:36 (12) | 07:08 } 06:53 | 05:43 06:11 (7) | 04:52 05:30 (6)
16:02 16 14:19(13) |16:53 6  08:42 (12) | 17:50 [ 19:49 20:45 52 07:12(9) |21:36 22 05:52(6)
2|08:35 14:03 (13) | 08:04 08:35 (12) | 07:06 | 06:50 07:16 (10) | 05:41 06:09 (7) | 04:51 05:30 (6)
16:04 16 1419(13) |16:55 9 08:44 (12) | 17:52 19:58 2 07:18(10) }20:47 54 07:11(9) |21:37 22 05:52(6)
3]08:35 14:05 (13) | 08:02 08:33 (12) | 07:04 | 06:48 07:14 (10) | 05:39 06:07 (7) | 04:50 05:30 (6)
|16:05 14 14:19(13) |16:57 12 08:45(12) | 17:54 119:53 6 07:20(10)120:49 54 (07:10(9) |21:38 22 05:52(6)
4]08:35 14:05 (13) | 08:01 08:31 (12) | 07:01 07:28 (11) | 06:46 07:11 (10) | 05:37 06:05 (7) | 04:49 05:32 (6)
16:06 13 14:18(13) |16:59 15 08:46(12) |17:56 3 07:31(11) [19:54 9 07:20(10) |20:50 55 07:09(9) |21:39 20 05:52(6)
5]08:35 14:07 (13) | 07:59 08:29 (12) | 06:59 07:25 (11) | 06:43 07:09 (10) | 05:35 06:03 (7) | 04:48 05:32 (6)
16:07 11 1418(13) [17:01 17 08:46(12) [17:58 7 07:32(i1) |19:56 12 07:21(10) |20:52 56 07:08(9) |21:41 20  05:52(6)
6 | 08:34 14:09 (13) | 07:57 08:27 (12) | 06:57 07:23 (11) | 06:41 07:06 (10) | 05:33 06:01 (7) | 04:48 05:32 (6)
16:08 7 14:16(13) [17:04 20 08:47(12) [18:00 10 07:33(11) |19:58 15 07:21(10) | 20:54 55 07:06(9)|21:42 19 0551 (6)
7 |08:34 14:13 (13) | 07:55 08:25 (12) | 06:54 07:21 (11) | 06:38 07:04 (10) | 05:31 05:59 (7) | 04:47 05:33 (6)
1610 2 1415(13) [17:06 22 08:47(12) [18:01 13 07:34(11) |20:00 17 07:21(10) |20:56 54 07:05(9){21:43 19  05:52(6)
8| 08:33 | 07:53 08:23 (12) | 06:52 07:18 (11) | 06:36 07:01 (10) | 05:29 05:58 (7) | 04:46 05:33 (6)
16:11 117:08 25 08:48(12) |18:03 16 07:34(11)[20:02 19 07:20(10) [20:58 51 07:03(9) | 21:44 18 (0551 (6)
9]08:33 | 07:51 08:21 (12) | 06:49 07:16 (11) | 06:33 06:59 (10) | 05:27 05:59 (7) | 04:46 05:34 (6)
16:12 117:10 27 08:48(12)[18:05 18 07:34(11) | 004 21 07:20(10) [20:55 47 07:01(9) | 21:45 17 0551 (6)
10 § 08:32 | 07:50 08:19 (12) | 06:47 07:13 (11) | 06:31 06:57 (10) | 05:25 05:59 (7) | 04:45 05:34 {6)
16:14 |17:12 28  08:47(12) | 18:07 21 07:34(11) | 20:06 23 07:20(10) | 21:001 40 06:58(9) |21:46 16 05:50(6)
11}08:32 | 07:48 08:19 (12) | 06:45 07:11 (11) ] 06:29 06:54 (9) | 05:23 05:58 (7) | 04:45 05:35 (6)
16:15 117:14 28  08:47(12) [18:08 23 07:34(11) [20:08 25 07:19(10) [21:03 29 06:27(7) |21:46 16 (05:51(6)
12 {08:31 | 07:46 08:20 (12) | 06:42 07:08 (11) | 06:26 06:52 (9) | 05:21 05:59 (7) | 04:44 05:36 (6)
| 16:17 117:16 27 08:47(12) |1&11 25 07:33(11)]20:09 26 07:18(10) [21:05 28 06:27(7) |21:47 15 05:51(6)
13 ] 08:30 | 07:44 08:21 (12) | 06:40 07:09 (11) | 06:24 06:50 (9) | 05:19 05:59 (7) | 04:44 05:36 (6)
{ 16:19 |17:16 25 08:46(12)|18:13 24 O07:33(11)§20:11 27 O07:17(10) | 21:06 27 06:26(7) |21:48 14  05:50(6)
14 | 08:29 | 07:41 08:22 (12) | 06:37 07:08 (11) | 06:21 06:47 (9) { 05:18 06:00 (7) | 04:43 05:36 (6)
| 16:20 |17:20 24 08:46(12) | 18:15 23 07:31(11)}20:13 28 07:15(10) |21:08 25 06:25(7) |21:49 14 05:50(6)
15 | 08:28 | 07:33 08:23 (12) | 06:35 07:10 (11) | 06:19 06:45 (9) { 05:16 05:46 (6) | 04:43 05:37 (6)
16:22 |17:22 22 08:45(12) |18:17 20 07:30(11)[20:15 28 07:13(10) |21:10 25 06:25(7) |21:49 13 05:50(6)
16 | 08:27 | 07:37 08:23 (12) | 06:32 07:10 (11) | 06:17 06:43 (9) | 05:14 05:44 (6) | 04:43 05:38 (6)
16:24 117:24 20 08:43(12) [18:19 18 07:28(11)|20:17 31  07:14(9) |21:12 27 06:24(7) |21:50 12 05:50(6)
17 | 08:26 | 07:35 08:25 (12) | 06:30 07:12 (11) | 06:14 06:40 (9) | 05:12 05:43 (6) | 04:43 05:38 (6)
16:25 [17:26 17 08:42(12) [18&:21 14 07:26(11)[20:19 34  07:14(9) |21:13 28 06:24(7) |2L50 12 05:50(6)
18 | 08:25 | 07:33 08:27 (12) | 06:27 07:15 (11) | 06:12 06:38 (9) | 05:11 05:41 (6) | 04:43 05:39 (6)
16:27 |17:28 13 08:40(12) [18:23 7 07:22(11)[20:21 36 07:14(9){21:15 27 06:22(7) {2151 11 05:50(6)
19 | 08:24 | 07:31 08:33 (12) | 06:25 | 06:10 06:36 (9) | 05:09 05:40 (6) | 04:43 05:39 (6)
16:29 17:30 2 08:35(12) | 18:24 20:23 39 07:15(9)|21:47 28 06:22(7)|2L:5t 11 05:50(6)
20 | 08:23 | 07:23 | 06:23 06:07 06:36 (9) | 05:08 05:38 (6) | 04:43 05:39 (6)
16:31 | 17:32 | 18:26 20:24 40 07:16(9) [21:18 27 06:20(7) |21:52 11 05:50(6)
21 | 08:22 | 07:27 | 06:20 | 06:05 06:35 (9) | 05:06 05:37 (6) | D4:43 05:39 (6)
16:32 | 17:34 | 18:28 20:26 41 07:16(9) [21:20 25 06:18(7) |21:52 11 05:50(6)
22| 08:21 | 07:24 | 06:18 06:03 06:34 (9) | 05:05 05:36 (6) | 04:43 05:39 (6)
16:34 | 17:36 | 18:30 20:28 41 07:15(9)|21:21 20 O0&1S(7)|21:52 11 05:50(6)
23 08:19 | 07:22 | 06:15 06:00 06:34 (9) | 05:03 05:34 (6) | 04:43 05:40 (6)
| 16:36 | 17:38 | 18:32 20:30 41 07:15(9) |21:23 17 05:51(6) | 21:53 11  05:51(6)
24 08:18 | 07:20 ] 06:13 05:58 06:34 (9) | 05:02 05:33 (6) | 04:43 05:40 (6)
| 16:38 | 17:40 | 18:34 20:32 41 07:15(9)[21:25 19 05:52(6){21:53 11  05:51(6)
25| 08:17 | 07:18 | 06:10 05:56 06:34 (9) | 05:00 05:32 (6) | D4:44 05:40 (6)
| 16:40 | 17:42 | 18:36 20:3¢ 41 07:15(9) |21:26 20 05:52(6) | 21:53 11 0551 (6)
26 | 08:15 | 07:15 | 06:08 05:54 06:34(9) | 04:59 05:31 (6) | D4:44 05:41 (6)
| 16:42 | 17:44 ] 18:38 20:36 41 07:15(9)|21:28 21 05:52(6) [21:53 11 05:52(6)
27 | 08:14 | 07:13 | 06:05 05:52 06:19 (7) | 04:58 05:30 (6) | 04:44 05:40 (6)
| 16:44 | 17:46 | 18:40 20:37 42 07:14(9) |2:28 23 05:53(6) [21:53 12  05:52(6)
28| 08:12 | 07:11 ] 06:03 05:49 06:17 (7) § 04:56 05:29 (6) | 04:45 05:41 (6)
] 16:46 | 17:48 | 18:41 20:30 46 07:14(9) | 21:30 24 05:53(6) [21:53 12 05:53(6)
29 | 08:11 | | 06:00 05:47 06:15 (7) | 04:55 05:29 (6) | 04:45 05:40 (6)
| 16:48 | | 18:43 2041 49 07:14(9) |21:32 24 05:53(6) | 21:52 13 05:53(6)
30 | 08:09 | | 05:58 05:45 06:13 (7) | 04:54 05:29 (6) | 04:46 05:40 (6)
| 16:49 | | 18:45 20:43 51 0713(9)|21:33 24 05:53(6) [21:52 14  05:54(6)
31| 08:08 08:38 (12) | | 06:55 | 04:53 05:30 (6)
[16:51 3 08:41(12) | | 19:47 |21:35 22 05:52(6) |
Sonnenscheinstunden | 248 | 271 | 365 419 | 494 | 511
astr.max.magl.Beschattung | 82 I 359 | 242 872 ] 1028 | 444
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im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Bremerhavener HeerstraBe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

Projekt: Beschrelbung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH

p

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenende

(WEA mit letztem Schatten)

s, <
~
SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: G-I107 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| 3uli | August | September | Oktober | November | Dezember
1]04:47 05:39 (6) | 05:26 06:10 (7) | 06:21 06:50 (9) | 07:15 07:48 (11) | 07:13 07:49 (12) | 08:09
|21:52 15 05:54(6) [21:17 26 06:36(7) (20111 27 07:17(10) |18:56 23 08:11(11)[16:45 27 0816 (12) | 15:59
2 | 04:47 05:40 (6) | 05:28 06:10 (7) | 06:23 06:52 (9) | 07:17 07:47 (11) | 07:15 07:49 (12) | 08:11
|21:52 15 05:55(6) |21:16 27 06:37(7)[20:08 25 07:17(10) | 18:54 24 0&11(11)[16:43 28 08:17(12) | 15:58
3| 04:48 05:40 (6) | 05:30 06:09 (7) | 06:25 06:54 (9) | 07:18 07:47 (11) | 07:17 07:49 (12) | 08:12
|2:51 16 05:56(6) |21:14 28 06:37(7) | 20:06 24 07:18(10) |18:51 25 08:12(11) 1641 28 08:17(12) ] 15:58
4] 04:49 05:40 (6) | 05:31 06:09 (7) | 06:26 06:56 (10) | 07:20 07:49 (11) | 07:19 07:52 (12) | 08:14
2051 16 05:56(6) [21:12 41 07:08(9) | 20:03 22 07:18(10) [18:49 23 08:12(11)[1&:39 25 0817 (12) | 15:57
5 | 04:50 05:39 (6) | 05:33 06:08 (7) | 06:28 06:57 (10) | 07:22 07:51 (11) | 07:21 07:54 (12) | 08:15
|21:50 17 05:56(6) | 21:10 46  07:10(9) [20:01 20 07:17{10) | 18:47 21 08:12(11)[16:37 23 08:17(12) | 15:56
6 | 04:51 05:39 (6) | 05:35 06:08 (7) | 06:30 06:59 (10) | 07:24 07:52 (11) | 07:23 07:56 (12) | 08:17
|21:50 18 05:57(6) |21:08 51  07:13(9) |19:59 18 O07:17(10)|18:44 18 08:10(11) | 1635 21 08:17(12) | 15:56
7 | 04:52 05:39 (6) | 05:36 06:09 (7) | 06:32 07:01 (10) | 07:26 07:54 (11) | 07:25 07:58 (12) | 08:18 13:57(13)
|21:49 19 05:58(6) [21:06 54 07:15(9) [ 1:56 16 07:17(10)|18:42 16 08:10(11)[16:33 18 08:16(12) | 15:55 5 14:02 (13)
8| 04:53 05:39 (6) | 05:38 06:10 (7) | 06:33 07:02 (10 | 07:28 07:56 (11) | 07:27 08:00 (12) | 08:19 13:56 (13)
|21:48 19 05:58(6) |21:04 54 07:15(9) [1%:54 13 07:15(10)|18:39 13 0809 (11)[16:31 16 08:16(12) | 1555 9 14:05(13)
9| 04:54 05:39 (6) | 05:40 06:12 (7) | 06:35 07:04 (10) | 07:29 07:58 (11) | 07:29 08:02 (12) | 08:21 13:54 (13)
|21:48 20 05:59(6) [21:02 55 07:17(9)|19:51 11 07:15(10) [ 1837 10 08:08(11)[1629 13 08:15(12) | 1554 12 14:06(13)
10 | 04:55 05:38 (6) | 05:42 06:14 (7) | 06:37 07:06 (10) | 07:31 08:00 (11) | 07:31 08:04 (12) | 08:22 13:54 (13)
|21:47 21 05:59(6) |21:00 55  07:18(9) | 19:49 8  07:14(10) | 18:34 7 08:07(11) |16:28 10 08:14(12) | 1554 13 14:07 (13)
11| 04:56 05:38 (6) | 05:43 06:15 (7) { 06:39 07:08 (10) | 07:33 08:02 (11) | 07:33 08:07 (12) | 08:23 13:54 (13)
|21:46 22 06:00(6) |20:58 55  07:18(9) | 19:46 4 07:12(10) | 18:32 3 08:05(11) | 16:26 7 08:14(12) | 15:54 15  14:09 (13)
12 | 04:57 05:38 (6) | 05:45 06:17 (7) | 06:41 | 07:35 07:35 08:09 (12) | 08:24 13:54 (13)
121:45 22 06:00(6) |20:56 53  07:19(9){ 19:44 | 18:30 16:24 4 08:13(12) [15:53 16 14:10(13)
13 | 04:58 05:38 (6) | 05:47 06:19 (7) | 06:42 | 07:37 07:37 08:11 (12) | 08:25 13:54 (13)
|21:44 22 06:00(6) | 20:54 53 07:20(9) | 19:41 | 18:27 16:23 1 08:12(12) 15:53 16  14:10(13)
14| 04:59 05:38 (6) | 05:49 06:20 (7) | 06:44 | 07:39 07:39 { 08:26 13:54 (13)
|21:43 22 06:00(6) |20:52 51  07:20(9) | 19:39 | 18:25 16:21 115:53 17 14:11(13)
15| 05:01 05:37 (6) | 05:51 06:22 (7) | 06:46 | 067:41 07:41 ] 08:27 13:54 (13)
|21:42 24 06:01(6) |20:50 49 07:21(9) | 19:36 | 18:23 16:19 15:53 18 14:12(13)
16 | 05:02 05:38 (6) | 05:52 06:23 (7) | 06:48 | 07:43 07:43 08:28 13:54 (13)
|21:41 24 06:02(6) | 20:47 47  07:20(9) | 19:34 | 18:20 16:18 15:53 19 14:13(13)
17 | 05:03 05:38 (6) | 05:54 06:25 (7) | 06:50 | 07:44 07:44 08:29 13:54 (13)
121:40 24 06:02(6) | 20:45 44  07:21(9) | 19:31 | 18:18 16:16 15:53 19 14:13(13)
18 | 05:05 05:39 (6) | 05:56 06:40 (9) | 06:51 | 07:46 07:46 08:30 13:55 (13)
121:30 22 06:01(6) |20:43 41 07:21(9) | 19:29 | 18:16 16:15 15:53 19 14:14(13)
19 | 05:06 05:40 (6) | 05:58 06:39 (9) | 06:53 | 07:48 07:48 08:31 13:54 (13)
21:37 21 06:01(6) [20:41 42 07:21(9) | 19:26 | 18:13 16:13 1554 20 14:14(13)
20 { 05:07 05:42 (6) | 05:59 06:39 (9) | 06:55 | 07:50 | 07:50 08:32 13:55 (13)
21:36 20 06:02(6) |20:39 42 07:21(9) | 19:24 (18:11 | 16:12 15:54 20 14:15(13)
21| 05:09 05:43 (6) | 06:01 06:39 (9) | 06:57 | 07:52 | 07:52 08:32 13:56 (13)
21:35 19 06:02(6) |20:36 42 07:21(9) | 19:21 118:09 | 16: 10 1554 20 14:16(13)
22 | 05:10 05:44 (6) | 06:03 06:39 (9) | 06:58 [ 07:54 | 07:54 08:33 13:56 (13)
21:33 17 06:01(6) | 20:3¢ 42 07:21(9) | 19:19 18:06 | 16:09 15:55 20 14:16(13)
23 | 05:12 05:46 (6) | 06:05 06:39 (9) | 07:00 07:56 | 07:56 08:33 13:57 (13)
21:32 20 06:25(7) |20:32 41 07:20(9) | 19:16 18:04 | 16:08 15:55 20 14:17(13)
24| 05:13 05:47 (6) | 06:07 06:39 (9) | 07:02 07:58 | 07:57 08:34 13:57 (13)
21:30 25 06:28(7) 20029 40 07:19(9) | 19:14 18:02 | 16:06 15:56 20 1417 (13)
25 | 05:15 05:49 (6) | 06:08 06:40 (9) | 07:04 08:00 08:57 (12) | 07:59 08:34 13:57 (13}
21:39 27 06:31(7) | 20:27 39 07:19(9) | 19:11 18:00 11 09:08 (12) | 16:05 15:56 20 14:17(13)
26 | 05:16 05:50 (6) | 06:10 06:40 (9) | 07:06 08:02 08:55 (12) | 08:01 08:35 13:58 (13)
21:27 28 06:32(7) |20:25 37 07:17(9) | 19:09 17:58 16 09:11(12) | 16:04 15:57 20 14:18(13)
27 | 05:18 05:52 (6) | 06:12 06:42 (9) | 07:07 07:57 (11) | 07:04 07:53 (12) | 08:03 08:35 13:59 (13)
121:26 27 06:33(7) |20:23 35 07:17 (9) | 19:06 8 08:05(11) | 16:55 19  08:12(12) | 16:03 15:58 19 14:18(13)
28 | 05:20 05:53 (6) | 06:14 06:44 (9) | 07:09 07:54 (11) | 07:06 07:52 (12) | 08:04 08:35 13:59 (13)
|21:24 28 06:34(7) 120:20 32 07:16(9) | 19:04 14 08&:08(11) | 16:53 22 08:14(12) | 16:02 15:58 19 14:18(13)
29 | 05:21 05:55 (6) | 06:16 06:45 (9) | 07:11 07:51 (11) | 07:08 07:51 (12) | 08:06 08:35 14:00 (13)
|21:22 27 06:35(7)}20:18 29  07:14(9) | 19:01 18 08:09(11)|16:51 24 08:15(12) | 16:01 15:59 19 14:19 (13)
30 | 05:23 05:56 (6) | 06:17 06:47 (9) | 07:13 07:49 (11) | 07:09 07:50 (12) | 08:08 08:35 14:01 (13)
|21:21 25 06:35(7) | 20:15 28 07:15(10) | 18:59 21 08:10(11) | 16:49 26  08:16 (12) | 16:00 16:00 18  14:19 (13)
31| 05:25 06:11 (7) | 06:19 06:49 (9) | 07:11 07:50 (12) | | 08:35 14:02 (13)
|21:19 25 06:36(7) |20:13 28 (07:17 (10} | 16:47 26 08:16(12) | 16:01 17 14:19(13)
Sonnenscheinstunden | 514 | 462 | 384 330 | 259 232
astr.max.mégl.Beschattung | 6§67 | 1307 | 249 327 | 221 430
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
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(Projekt: Beschreibung: Lizenzierter Anwender: R
19-095-GBK-02 Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

% X
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: H - 108 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanfage/n ist/sind immer in Betrieb
| Januar | Februar | Mdrz {April | Mai 1Juni
1]08:35 08:06 08:36 (12) | 07:08 06:53 07:18 (10) | 05:43 06:11(7) | 04:52 05:41 (6)
16:02 16:53 10 08:46 (12) | 17:50 19:49 8 07:26(10) | 20:45 44 07:13(9)|21:36 15  05:56(6)
2| 08:35 08:04 08:35 (12) | 07:06 07:33 (11) | 06:50 07:16 {10) | 05:41 06:09 (7) | 04:51 05:41 ()
16:04 16:55 13 08:48(12) |17:52 4 07:37(11) [19:51 11 07:27(10) [20:47 41 07:10(9) 21:37 14 05:55(6)
3 08:35 08:02 08:33 (12) | 07:04 07:30 (11) | 06:48 07:14 (10) | 05:39 06:08 (7) | 04:50 05:42 (6)
16:05 16:57 16 08:49(12) |17:54 7 07:37(11) | 19:53 14 07:28(10) | 20:49 28  06:36(7) |21:38 12 05:54(6)
408:35 08:01 08:31 (12) | 07:01 07:28 (11) | 06:46 07:11 (10) | 05:37 06:08 (7) | 04:49 05:23 (5)
16:06 16:59 18 08:49(12) | 17:56 10 07:38(11) [19:54 16 07:27(10) | 20:50 28  06:36(7) | 21:39 13 05:54(6)
5 08:35 07:59 08:29 (12) | 06:59 07:25 (11) | 06:43 07:09 (10) | 05:35 06:08 (7) | 04:48 05:22 (5)
16:07 17:01 21 08:50(12) |17:58 13 07:38(11) [ 19:56 19 07:28(10) [20:52 28 06:36(7) |21:41 14 0553 (6)
6 |08:34 07:57 08:27 (12) | 06:57 07:23 (11) | 06:41 07:06 (10) | 05:33 06:08 (7) | 04:48 05:21 (5)
| 16:08 17:04 23 08:50(12) | 18:00 16 07:39(11) | 19:58 21 07:27(10) [ 20:54 27 06:35(7)j21:42 13 05:51(6)
7108:34 07:55 08:25 (12) | 06:54 07:21 (11) | 06:38 07:04 (10) | 05:31 06:08 (7) | 04:47 05:21 (5)
16:10 17:06 25 08:50(12) | 18:01 18 07:33(11)[20:00 23 07:27(10) [20:56 27 06:35(7)}21:43 11 05:32(5)
8 | 08:33 07:53 08:23 (12) | 06:52 07:18 (11} | 06:36 07:01 (9) | 05:29 06:08 (7) | 04:46 05:20 (5)
16:11 17:08 27 08:50(12) | 18:03 21 07:39(11) [20:02 24 07:25(10) [ 20:58 26 06:34(7) [21:44 12 05:32(5)
9 {08:33 07:51 08:24 (12) | 06:49 07:16 (11) | 06:33 06:59 (9) | 05:27 06:09 (7) | 04:46 05:20 (5)
116:12 17:10 26 08:50(12)| 1805 23 07:39(11) |20:04 25 07:24(10)[20:59 25 06:34(7) j21:45 14 05:34(5)
10 | 08:32 07:50 08:23 (12) | 06:47 07:14 (11) | 06:31 06:57 (9) | 05:25 06:10 (7) | 04:45 05:19 (5)
| 16:14 17:12 26 08:49(12) | 18:07 24 07:38(11) [20:06 28  07:25(9) |21:01 23 06:33(7){21:46 15 05:34(5)
11 | 08:32 07:48 08:24 (12) | 06:45 07:15 (11) | 06:29 06:54 (9) | 05:23 05:52 (6) | 04:45 05:19 (5)
| 16:15 17:14 25 0849 (12) | 18:09 22 07:37(11) [20:08 31  07:25(9) [21:03 23 06:31(7){21:46 16 05:35(5)
12§ 08:31 07:46 08:25 (12) | 06:42 07:15 (11) | 06:26 06:52 (9) | 05:21 05:51 (6) | 04:44 05:19 (5)
| 16:17 17:16 23 08:48(12)]18&11 21 07:36(11) [20:09 34  07:26(9) [21:05 24 06:31(7)]21:47 17 05:36(5)
13 | 08:30 07:44 08:26 (12) | 06:40 07:16 (11) | 06:24 06:50 (9) | 05:19 05:49 (6) | 04:44 05:18 (5)
| 16:19 17:18 21 08:47(12)118&13 19 07:35(11) |[20:11 37  07:27(9) [21:06 24 (06:29(7) |21:48 18 (05:36(5)
14 | 08:29 07:41 08:27 (12) | 06:37 07:17 (11) | 06:21 06:48 (9) | 05:18 05:47 (6) | 04:43 05:18 (5)
| 16:20 17:20 19 08:46(12)[18&15 15 07:32(11) [20:13 38 07:26(9) |21:08 23 06:27(7)|21:49 19 05:37(5)
15 | 08:28 07:39 08:29 (12) | 06:35 07:20 (11) | 06:19 06:47 (9) | 05:16 05:46 (6) | 04:43 05:18 (5)
| 16:22 17222 16 0845(12) {1817 9 07:20(11)[20:15 40 07:27(9) |21:10 19 06:25(7) [21:49 19 05:37(5)
16 | 08:27 07:37 08:30 (12) | 06:32 | 06:17 06:47 (9) | 05:14 05:44 (6) | 04:43 05:18 (5)
| 16:24 17:24 12 08:42 (12) | 18:19 120:17 40 07:27(9) |21:12 14 05:58(6) |21:50 20 05:38(5)
17| 08:26 07:35 { 06:30 | 06:14 06:46 (9) | 05:12 05:43 (6) | 04:43 05:18 (5)
| 16:25 17:26 f18:21 |20:19 40 07:26(9) |2:13 16 05:59(6) [21:50 20 0538 (5)
18| 08:25 07:33 | 06:27 | 06:12 06:46 (9) | 05:11 05:41 (6) | 04:43 05:18 (5)
| 16:27 17:28 18:23 120:21 40 07:26(9) |21:15 17 05:58(6) |21:51 21 05:33(5)
19 | 08:24 07:31 06:25 | 06:10 06:46 (9) | 05:09 05:40 (6) | 04:43 05:18 (5)
| 16:29 17:30 18:24 |20:23 40 07:26(9) {21:17 19 05:59(6) | 21:51 21 05:39 (5)
20 | 08:23 | 07:29 06:23 | 06:07 06:46 (9) | 05:08 05:38 (6) | 04:43 05:18 (5)
| 16:31 | 17:32 18:26 |20:24 40 07:26(9) j21:18 21 05:59(6) [21:52 21 05:39 (5)
21| 08:22 | 07:27 06:20 | 06:05 06:46 (9) | 05:06 05:37 (6) | 04:43 05:18 (5)
| 16:32 | 17:34 18:28 120:26 40  07:26(9) [21:20 22 05:59(6) | 21:52 21 05:39 (5)
22 | 08:21 | 07:24 06:18 | 06:03 06:46 (9) | 05:05 05:36 (6) | 04:43 05:18 (5)
| 16:34 |17:36 18:30 120:28 38 07:24(9) |21:21 23 05:59(6) [21:52 21 05:39(5)
23| 08:19 | 07:22 06:15 | 06:00 06:27 (7) | 05:03 05:35 (6) | 04:43 05:19 (5)
| 16:36 |17:38 18:32 120:30 41 07:24(9) |21:223 23 05:58(6) [21:53 21 05:40(5)
24 | 08:18 | 07:20 06:13 | 05:58 06:25 (7) | 05:02 05:36 (6) | 04:43 05:19 (5)
| 16:38 | 17:40 18:34 120:32 43 07:23(9) |21:25 22 05:58(6) [21:53 21 05:40 (5)
25 | 08:17 | 07:18 06:10 | 05:56 06:23 (7) | 05:00 05:36 (6) | D4:44 05:19 (5)
| 16:40 | 17:42 18:36 120:3¢ 46 07:22(9) |21:26 22 05:58(6) |21:53 21 05:40(5)
26 | 08:15 | 07:15 06:08 | 05:54 06:21 (7) | 04:59 05:37 (6) | 04:44 05:20 (5)
16:42 | 17:44 18:38 120:36 47 07:21(9) |21:228 21 05:58(6) |21:53 21 05:41(5)
27 | 08:14 | 07:13 06:05 | 05:52 06:19 (7) | 04:58 05:37 (6) | 04:44 05:20 (5)
16:44 | 17:46 18:40 120:37 47 07:20(9) |21:29 21 05:58(6) [21:53 20  05:40(5)
28 | 08:12 | 07:11 06:03 } 05:49 06:17 (7) | 04:56 05:38 (6) | 04:45 05:21 (5)
16:46 | 17:48 18:41 120:39 48 07:19(9) [21:30 20 05:58(6) [21:53 20 05:41(5)
29 {08:11 08:42 (12) | 06:00 ] 05:47 06:15 (7) | 04:55 05:39 (6) | 04:45 05:21 (5)
1648 1 08:43(12) | 18:43 j20:41 47 07:17(9) |20:32 19 05:58(6) [21:52 19  05:40(5)
30 | 08:09 08:40 (12) | 05:58 06:23 (10) | 05:45 06:13 (7) | 04:54 05:39 (6) | 04:46 05:22 (5)
1649 5 08:45(12) | 18:45 1 06:24(10)}20:43 46 07:15(9) [21:33 18 05:57(6) | 21:52 19 05:41(5)
31 | 08:08 08:38 (12) | 06:55 07:21 (10) | | 04:53 05:40 (6)
1651 8 08:46(12) | 19:47 5 07:26(10) | |21:35 17 05:57 (6)
Sonnenscheinstunden | 248 | 271 365 | 419 | 494 511
astr.max.mogl.Beschattung 14 | 321 228 | 1012 | 725 529
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt {SS:MM) Schattenende (WEA mit letztem Schatten)
-
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Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrafie 10
DE-28717 Bremen

+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:
28.08.2019 10:21/3.2.744

k/__ =
<
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: H - 10 8 p,
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorfiiche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juti | August | September | Oktober | November | Dezember
1] 04:47 05:22 (5) | 05:26 05:59 (6) | 06:21 06:50 (9) | 07:15 07:57 (11) } 07:13 07:54 (12) | 08:09
21:52 18 0540(5) |2L:17 24 06:39(7) |20:11 35 07:25(9) | 18:55 15 08:12(11)}16:45 24 08:18(12) | 15:59
2 | 04:47 05:23 (5) | 05:28 06:01 (6) | 06:23 06:52 (9) | 07:17 07:55 (11) | 07:15 07:53 (12) | 08:11
21:52 17 05:40(5) |21:16 24 06:41(7)|20:08 33  07:25(9) [ 18:54 18 08:13(11) [16:43 25 08:18(12) | 15:58
31 04:48 05:24 (5) | 05:30 06:02 (6) | 06:25 06:54 (9) | 07:18 07:53 (11) | 07:17 07:52 (12) | 08:12
21:51 16 05:40(5) |21:14 22 06:41(7)}20:06 30  07:24(9) |18:51 21 08:14(11) (1641 27 08:19(12) | 15:58
4104:49 05:25 (5) | 05:31 06:20 (7) | 06:26 06:56 (9) | 07:20 07:52 (11) | 07:19 07:53 (12) | 08:14
21:51 15 05:40(5) |21:12 23 06:43(7) |20:03 27 07:23(9) | 18:49 23 08:15(11)[16:39 27 08:20(12) | 15:57
5 | 04:50 05:25 (5) | 05:33 06:19 (7) | 06:28 06:57 (9) | 07:22 07:52 (11) | 07:21 07:54 (12) | 08:15
21550 13 05:38(5) |21:10 24 06:43(7) |20:01 25 07:22(10) [ 18:47 23 08:15(11) [16:37 26  08:20(12) | 15:56
6} 04:51 05:26 (5) | 05:35 06:18 (7) | 06:30 06:59 (9) | 07:24 07:52 (11) | 07:23 07:56 (12) | 08:17
2050 12 05:38(5) |21:08 26 06:44(7) |19:59 23 07:22(10) | 18:44 23 08:15(11)|16:35 24  08:20(12) | 15:56
7} 04:52 05:27 (5) | 05:36 06:18 (7) | 06:32 07:01 (10) | 07:26 07:54 (11) | 07:25 07:58 (12) | 08:18
[21:49 10 05:37(5)|21:06 27 06:45(7) |19:56 22 07:23(10)|18:42 21 08:15(11) |16:33 21  08:19(12) | 15:55
8 04:53 05:28 (5) | 05:38 06:17 (7) | 06:33 07:02 (10) | 07:28 07:56 (11) | 07:27 08:00 (12) | 08:19
21148 13 05:58(6) |21:04 27 06:44(7) |19:54 20 07:22(10) | 18:39 18 08:14(11)[16:31 19 08:19(12) | 15:55
9 | 04:54 05:29 (5) | 05:40 06:17 (7) | 06:35 07:04 (10) | 07:29 07:58 (11) | 07:29 08:02 (12) | 08:21
21148 14 06:00(6) |21:02 28 06:45(7) j19:51 18 07:22(10) | 18:37 16 08:14 (11)|16:29 17 08:19(12) | 15:54
10 { 04:55 05:30 (5) | 05:42 06:17 (7) | 06:37 07:06 (10) | 07:31 08:00 (11) | 07:31 08:04 (12) | 08:22
21:47 13 06:01(6) |21:00 28 06:45(7)[19:49 15 07:21(10) [18:34 13 08:13(11) [16:228 14 08:18(12) | 15:54
11} 04:56 05:50 (6) | 05:43 06:16 (7) | 06:39 07:08 (10) | 07:33 08:02 (11) | 07:33 08:07 (12) | 08:23
21146 12 06:02(6) |20:58 29 06:45(7) | 19:46 13 07:21(10) | 18:32 10 08:12(11) |16:26 12 08:19(12) | 15:54
12 | 04:57 05:49 (6) | 05:45 06:17 (7) | 06:41 07:09 (10) | 07:35 08:04 (11) | 07:35 08:09 (12) | 08:24
21:45 14 06:03(6) | 20: se 40 07:18(9) [19:44 10  07:19(10) | 18:30 7 08:11(11) |16:24 9 08:18(12) | 15:53
13 | 04:58 05:48 (6) | 05: 06:19 (7) | 06:42 07:11 (10) | 07:37 08:06 (11) | 07:37 08:11 (12) | 08:25
21:44 16 06:04(6) |20:54 44 07:21(9) | 19:41 7 07:18(10) | 18:27 4 08:10(11) | 16:23 6 08:17(12) | 15:53
141 04:59 05:48 (6) | 05:49 06:20 (7) | D6:44 07:13 (10) | 07:39 | 07:39 08:13 (12) | 08:26
21:43 17 06:05(6) |20:52 46 07:22(9) |19:38 4 07:17(10) | 18:25 | 16:21 3 08:16(12) | 15:53
15 | 05:01 05:47 (6) | 05:51 06:22 (7) | 06:46 07:41 | 07:41 08:27
21:42 18 06:05(6) |20:50 47  07:24(9) | 19:36 18:23 | 16:19 15:53
16 | 05:02 05:48 (6) | 05:52 06:23 (7) | 06:48 07:43 | 07:43 08:28
121:41 19 06:07(6) | 20:47 48  07:25(9) | 19:34 18:20 | 16:18 15:53
17 | 05:03 05:47 (6) | 05:54 06:25 (7) | 06:50 07:44 | 07:44 08:29
21:40 20 06:07(6) | 2045 47  07:26(9) | 19:31 18:18 | 16:16 15:53
18 | 05:05 05:46 (6) | 05:56 06:27 (7) | 06:51 07:46 | 07:46 08:30
21:39 21 06:07(6) | 2043 47 07:28(9) | 19:29 18:16 | 16:15 15:53
19 { 05:06 05:46 (6) | 05:58 06:28 (7) | 06:53 07:48 | 07:48 08:31
[21:37 21 06:07(6) |20:41 46  07:28(9) | 19:26 18:13 | 16:13 15:54
20 { 05:07 05:46 (6) | 05:59 06:30 (7) | 06:55 07:50 107:50 08:32
[21:36 22 06:08(6) |20:39 44 07:28(9) | 19:24 18:11 | 16:12 15:54
21 [ 05:09 05:46 (6) | 06:01 06:32 (7) | 06:57 07:52 1 07:52 ] 08:32
{21:35 22 06:08(6) |20:36 41 07:29(9) | 19:21 18:09 ] 16:10 | 15:54
22 | 05:10 05:45 (6) | 06:03 06:52 (9) | 06:58 07:54 ] 07:54 08:33 13:54 (13)
121:33 23 06:08(6) |20:34 38  07:30(9) | 19:19 18:06 116:09 15:55 2 13:56 (13)
23] 05:12 05:46 (6) | 06:05 06:50 (9) | 07:00 07:56 107:56 08:33 13:55 (13)
j21:32 23 06:09(6) [20:32 39 07:29(9) | 19:16 18:04 ] 16:08 1555 2 13:57(13)
24 105113 05:47 (6) | 06:07 06:50 (9) | 07:02 07:58 1 07:57 08:34
121:30 22 06:09(6) |20:30 40 07:30(9) | 19:14 18:02 1 16:06 15:56
25 | 05:15 05:49 (6) | 06:08 06:50 (9) | 07:04 08:00 107:59 08:34
121:29 21 06:10(6) |20:27 4D  07:30(9) | 19:11 18:00 {16:05 15:56
26 ] 05:16 05:50 (6) | 06:10 06:49 (9) | 07:06 08:02 } 08:01 08:35
{21:27 19 06:09(6) |20:25 40  07:29(9) | 19:09 17:58 | 16:04 15:57
27 10518 05:52 (6) | 06:12 06:49 (9) | 07:07 07:04 08:01 (12) | 08:03 08:35
121:26 17 06:09(6) | 2023 40 07:29(9) | 19:06 16:55 9 08:10(12) | 16:03 | 15:58
28 §05:20 05:53 (6) | 06:14 06:49 (9) | 07:09 07:06 07:55 (12) | 08:04 08:35
[21:24 16 06:09(6) [20:20 40 07:29 (9) | 19:04 16:53 15 08:14 (12) | 16:02 15:58
29 105:21 05:55 (6) | 06:16 06:48 (9) | 07:11 07:08 07:57 (12) | 08:06 08:35
}21:22 14 06:09(6) |20:18 40 07:28(9) | 19:01 16:51 18  08:15 (12) | 16:01 15:59
30 105:23 05:56 (6) | 06:17 06:48 (9) | 07:13 07:59 (11) | 07:09 07:56 (12) | 08:08 } 08:35
{21:21 18 06:34(7) [20:45 39 07:27(9) [18:59 11 08:10(11) [16:49 21  08:17 (12) [ 16:00 | 16:00
31 05:25 05:58 (6) | 06:19 06:49 (9) | | 07:11 07:54 (12) | ] 08:35
121:19 22 06:38(7) |20:13 38 07:27(9) | |16:47 23 08:17 (12) | | 16:01
Sonnenscheinstunden | 514 462 | 384 | 330 | 259 | 232
astr.max.mdgl.Beschattung | 538 1126 | 293 | 298 | 254 | 4
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
i
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Projekt:
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Beschreibung:

Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen

im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:
28.08.2019 10:21/3.2.744 )
<
SHADOW - Kalender
rechnung: GesamtbelastungSchattenrezeptor: I - IO 9 J
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargesteltten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Senneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar {Mdrz | April |Mai | Juni
1]08:35 08:06 08:36 (12) | 07:08 07:35 (11) | 06:53 07:18 (10) | 05:43 06:19 (7) | 04:52 05:25(5)
| 16:02 16:53 25 09:01(12) [17:50 17 07:52(11) [ 19:49 26 07:44(9) |20:45 29 06:48(7)|21:36 24 05:49(5)
2| 08:35 08:04 08:36 (12) | 07:06 07:33 (11) | 06:50 07:16 (10) | 05:41 06:20 (7) | 04:51 05:24 (5)
| 16:04 16:55 26 09:02(12) |17:52 19 07:52(11) | 19:51 30 07:46(9) | 20:47 27 06:47(7)|21:37 25 05:49(5)
3]08:35 08:02 08:36 (12) | 07:04 07:30 (11) | 06:48 07:14 (9) | 05:39 06:20 (7) | 04:50 05:23 (5)
| 16:05 16:57 26 09:02(12) {17:54 22 07:52(11) [19:53 33 07:47(9) | 20:49 26 06146 (7)|21:38 27 05:50(5)
4] 08:35 08:01 08:36 (12) | 07:01 07:28 (11) | 06:46 07:11 (9) ] 05:37 06:21 (7) | 04:49 05:23 (5)
| 16:06 16:59 26 09:02(12) {17:56 24 07:52(11) [19:54 36 07:47(9) {20:50 24 06:45(7)|21:39 28 05:51(5)
5| 08:35 07:59 08:37 (12) § 06:59 07:27 (11) | 06:43 07:09 (9) | 05:35 06:21 (7) | 04:48 05:22 (5)
| 16:07 17:00 25 09:02(12){17:58 23 07:50(11) |19:56 39 07:48(9) {20:52 23 0644(7)|21:41 30 05:52(5)
6| 08:34 07:57 08:38 (12) | 06:57 07:27 (11) | 06:41 07:07 (9) | 05:33 06:01 {6) | 04:48 05:21 (5)
| 16:08 |17:04 23 09:01(12) [ 1800 23 07:50(11) | 19:58 40 07:47(9)|20:54 22 0643(7)|21:42 31 05:52(5)
71 08:34 07:55 08:39 (12) | 06:54 07:29 (11) | 06:38 07:07 (9) | 05:31 05:59 (6) | 04:47 05:21 (5)
| 16:10 17:06 21 09:00(12) | 18:01 20 07:49(11) | 20:00 41 07:48(9) [20:56 22 06:41(7)|21:43 32 05:53(5)
8| 08:33 07:53 08:40 (12) | 06:52 07:29 (11) | 06:36 07:06 (9) | 05:29 05:57 (6) | 04:46 05:20 (5)
| 16:11 17:08 19 08:53(12) | 18:03 18 07:47(11)|20:02 41 07:47(9)|20:58 21 06:39(7)|21:44 33 05:53(5)
9] 08:33 | 07:51 08:41 (12) | 06:49 07:31 (11) | 06:33 07:06 (9) | 05:27 05:56 (6) | 04:46 05:20 (5)
| 16:12 |17:10 17 03:58(12) | 18:05 15 07:46(11) | 20:04 41 07:47(9)|20:59 17 06:37(7)}21:45 34 05:54(5)
10 | 08:32 | 07:50 08:42 (12) | 06:47 07:33 (11) | 06:31 07:06 (9) | 05:25 05:54 (6) | 04:45 05:19 (5)
| 16:14 17:12 13 08:55(12) | 18:07 9 07:42(11)]20:06 41 07:47(9) [21:01 12 06:06(6) [21:46 35 05:54(5)
11]08:32 07:48 08:46 (12) | 06:45 | 06:29 07:05 (9) | 05:23 05:52 (6} | 04:45 05:19 (5)
| 16:15 17:14 6  08:52(12) | 18:09 120:08 41 07:46(9) [21:03 14 06:06(6)|21:46 36 05:55(5)
12 | 08:31 | 07:46 06:42 | 06:26 07:05 (9) | 05:21 05:51 (6) | 04:44 05:19 (5)
16:17 | 17:16 18:11 120:09 41 07:46(9) [21:05 16 06:07(6)|21:47 37 05:56(5)
13| 08:30 | 07:44 06:40 | 06: 24 07:05 (9) | 05:19 05:49 (6) | 04:44 05:18 (5)
16:19 | 17:18 18:13 |20:11 41 07:46(9) | 21:06 18 06:07(6) [21:48 37 05:55(5)
14 | 08:29 | 07:41 06:37 | 06:21 07:05 (9) | 05:18 05:47 (6) | 04:43 05:18 (5)
| 16:20 | 17:20 18:15 120:13 40 07:45(9) |21:08 20 06:07(6) | 21:49 38 05:56(5)
15 | 08:28 | 07:39 06:35 | 06:19 07:05 (9) | 05:16 05:46 (6) | 04:43 05:18 (5)
16:22 | 17:22 18:17 120:15 39 07:44(9) [21:10 22 06:08(6) | 21:49 38 05:56(5)
16 | 08:27 | 07:37 06:32 | 06:17 07:06 (9) | 05:14 05:44 (6) | 04:43 05:19 (5)
16:24 | 17:24 18:19 |20:17 38 07:44(9) |21:12 23 06:07(6) [21:50 38  05:57(5)
17 | 08:26 | 07:35 06:30 | 06:14 07:06 (9) | 05:12 05:43 (6) | 04:43 05:19 (5)
16:25 |17:26 18:21 120:19 36 07:42(9) |21:13 25 06:08(6) | 21:50 38 05:57(5)
18 | 08:25 | 07:33 06:27 | 06:12 06:38 (7) | 05:11 05:43 (6) | 04:43 05:19 (5)
16:27 | 17:28 18:23 ]20:21 40 07:41(9) |21:15 24 06:07(6) | 21:51 38 05:57(5)
19 | 08:24 | 07:31 06:25 | 06:10 06:36 (7) | 05:09 05:43 (6) | 04:43 05:19 (5)
16:29 | 17:30 18:24 120:23 42 07:40(9) |21:17 24 06:07(6) | 21:51 39 05:58(5)
20 | 08:23 | 67:29 06:23 |oe 06:34 (7) ] 05:08 05:43 (6) | 04:43 05:19 (5)
| 16:31 | 17:32 18:26 | 20:2 43 07:39(9) | 21:18 23 06:06(6) | 21:52 39 05:58(5)
21 08:22 | 07:27 06:20 |05 06:32 (7) | 05:06 05:44 (6) | 04:43 05:19 (5)
16:32 | 17:34 18:28 120:26 43 07:37(9) |21:20 22 06:06(6) [21:52 39 05:58(5)
22 | 08:21 08:53 (12) | 07:24 06:18 | 06:03 06:29 (7) | 05:05 05:45 (6) | 04:43 05:19 (5)
16:3 2 08:55(12) | 17:36 18:30 20:28 42 07:34(9) |21:21 21 06:06(6) | 21:52 39 05:58(5)
23 | 08:19 08:52 (12) | 07:22 | 06:15 06:00 06:27 (7) | 05:03 05:45 (6) | 04:43 05:20 (5)
16:36 4 08:56(12) | 17:38 | 18:32 20:30 40 07:32(9) |21:23 20 06:05(6) | 21:53 39 05:59(5)
24 | 08:18 08:50 (12) | 07:20 07:47 (11) | 06:13 05:58 06:25 (7) | 05:02 05:45 (6) | 04:43 05:20 (5)
|16:38 7 08:57(12) | 17:40 1 07:48(11) | 18:34 20:32 36 07:28(9) |21:25 20 06:05(6) |21:53 39 05:59(5)
25 | 08:17 08:49 (12) | 07:18 07:45 (11) | 06:10 05:56 06:23 (7) | 05:00 05:46 (6) | 04:44 05:20 (5)
16:40 10  08:59 (12) | 17:42 5 07:50(11) | 18:36 20:33 26 06:49(7)|21:26 18  06:04(6) | 21:53 39 05:59(5)
26 | 08:15 08:47 (12) | 07:15 07:42 (11) | 06:08 06:33 (10) | 05:54 06:21 (7) | 04:59 05:31 (5) | 04:44 05:21 (5)
16:42 12 08:59 (12) | 17:44 8  07:50(11) | 18:38 5 06:38(10) | 20:36 28 06:49(7) |21:28 26 06:04(6) | 21:53 38  05:59(5)
27 | 08:14 08:45 (12) | 07:13 07:40 (11} | 06:05 06:31 (10) | 05:51 06:19 (7) | 04:58 05:30 (5) | 04:44 05:21 (5)
16:44 15 09:00(12) | 17:46 11  07:51(11) | 18:40 8 06:39(10)[20:37 30 06:49(7) 121:29 26 06:03(6)|21:53 38 05:59(5)
28 | 08:12 08:44 (12) | 07:11 07:38 (11) | 06:03 06:28 (10) | 05:49 06:19 (7) | 04:56 05:29 (5) | 04:45 05:22 (5)
16:46 17 09:01(12)|17:48 14 07:52(11) | 18:41 11 06:39(10) [20:39 30 06:49(7) |21:30 27 06:02(6) | 2::53 38  06:00(5)
29 | 08:11 08:42 (12) | | 06:00 06:26 (10) | 05:47 06:19 (7) | 04:55 05:28 (5) | 04:45 05:21 (5)
16:48 19 09:01(12) | 11843 14 06:40(10) [20:41 30 06:49(7)|21:32 28 06:01(6)|21:52 38  05:59(5)
30 | 08:09 08:40 (12) | | 05:58 06:23 (10) | 05:45 06:19 (7) | 04:54 05:27 (5) | 04:46 05:22 (5)
|16:48 21 09:01(12) | 118:45 18 06:41(9) [20:43 29 06:48(7) |21:33 24 05:58(6)|21:52 38 06:00(5)
31 | 08:08 08:38 (12) | | 06:55 07:21 (10) | 04:53 05:26 (5)
|16:51 23 09:01(12) | 119:47 23 07:44(9) | |21:35 22 05:48(5) |
Sonnenscheinstunden | 248 | 271 | 365 | 419 | 494 | 511
astr.max.migl.Beschattung | 130 | 266 | 269 | 1103 ] 686 | 1062
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (§S:MM) Schattenanfang (WEA mit erstem Schatten)

g

Sonnenuntergang {SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenende

(WEA mit letztem Schatten)
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Projekt: Beschreibung: Lizerzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:
L 28.08.2019 10:21/3.2.744 )
f ™
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: I - 10 9 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fiir Kalender 2019
Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juti {August | September | Oktober | November { Dezember
1] 04:47 05:22 (5) | 05:26 05:59 (6) | 06:21 07:04 (9) | 07:15 j 07:13 | 08:09
]21:52 37 05:59(5) | 21:17 18 06:17(6) | 20:11 41  07:45(9) | 18:56 | 16:45 | 15:59
2| 04:47 05:23 (5) | 05:28 06:01 (6) | 06:23 07:04 (9) | 07:17 | 07:15 08:13 (12) | 08:11
|21:52 37 06:00(5)|21:16 16 06:17(6) | 20:08 41  07:45(9) | 18:54 | 16:43 11  08:24 (12) | 15:58
3| 04:48 05:24 (5) | 05:30 06:02 (6) | 06:25 07:04 (9) | 07:18 | 07:17 08:11 (12) | 08:12
|21:51 36 06:00(5) | 21:14 14 06:16 (6) | 20:06 41  07:45(9) | 18:51 | 16:41 15  08;26 (12) | 15:58
4| 04:49 05:25 (5) | 05:31 06:04 (6) | 06:26 07:04 (9) | 07:20 | 07:19 08:10 (12) | 08:14
|21:51 35 06:00(5)|21:12 12 06:16(6) | 20:03 41  07:45(9) | 18:49 |16:39 19  08:29(12) | 15:57
5| 04:50 05:25 (5) | 05:33 06:05 (6) | 06:28 07:03 (9) | 07:22 08:11 (11) | 07:21 08:09 (12) | 08:15
|21:50 34 05:59(5) | 21:10 18 06:46(7) | 20:01 41 07:44(9) | 18:47 9 08:20(11)|16:37 21 08:30(12) | 15:56
6 | 04:51 05:26 (5) | 05:35 06:07 (6) | 06:30 07:03 (9) | 07:24 08:07 (11) | 07:23 08:08 (12) | 08:17
|21:50 33 05:59(5) |21:08 21 06:49(7) | 19:59 41 07:44(9) | 18:44 15 08:22(11)|16:35 23 08:31(12) | 15:56
7| 04:52 05:27 (5) | 05:36 06:09 (6) | 06:32 07:03 (9) | 07:26 08:05 (11) | 07:25 08:07 (12) | 08:18
|21:49 32 05:59(5)]21:06 21 06:51(7)]19:56 41  07:44(9) | 18:42 18 08:23(11)| 16:33 24  08:31(12) | 15:55
8 | 04:53 05:28 (5) j 05:38 06:10 (6) | 06:33 07:03 (9) | 07:28 08:04 (11) | 07:27 08:06 (12) | 08:19
|21:48 31 05:59(5)§21:04 21 06:52(7)|19:54 39  07:42(9) | 18:39 20 08:24(11) | 16:31 26  08:32(12) | 15:55
9 | 04:54 05:29 (5) | 05:40 06:31 (7) | 06:35 07:04 (9) | 07:29 08:02 (11) | 07:29 08:06 (12) | 08:21
|21:48 30 05:59(5) |21:02 22 06:53(7) |19:51 37 07:41(9) | 18:37 23 08:25(11) | 16:29 26 08:32 (12) | 15:54
10 | 04:55 05:30 (5) | 05:42 06:30 (7) | 06:37 07:06 (9) | 07:31 08:02 (11) | 07:31 08:06 (12) | 08:22
|21:47 28 05:58(5)|21:00 25 06:55(7) | 19:49 34  07:40(9) | 18:34 23 0B:25(11) ]| 16:28 26  08:32(12) | 15:54
11 | 04:56 05:31 (5) | 05:43 06:29 (7) | 06:39 07:08 (10) | 07:33 08:02 (11) | 07:33 08:07 (12) | 08:23
|21:46 27 05:58(5)|20:58 26 06:55(7) |19:46 31  07:39(9)}18:32 24 08:26 (11){ 16:26 26 08:33 (12) | 15:54
12 | 04:57 05:32 (5) | 05:45 06:28 (7) | 06:41 07:09 (10) | 07:35 08:04 (11) | 07:35 08:09 (12) | 08:24
|21:45 25 05:57(5) | 20:56 27 06:55(7) | 19:44 28 07:37(9) | 18:30 22 08:26 (11)] 16:24 24  08:33(12) | 15:53
13 | 04:58 05:33 (5) | 05:47 06:28 (7) | 06:42 07:11 (10) | 07:37 08:06 (11) | 07:37 08:11 (12) | 08:25
|21:44 24 05:57(5)|20:54 28 06:56(7) | 19:41 25 07:36(9) | 18:27 19 08:25(i1)| 16:22 22 08:33 (12) | 15:53
14 | 04:59 05:34 (5) | 05:49 06:27 (7) | 06:44 07:13 (10) [ 07:39 08:08 (11) | 07:39 08:13 (12) | 08:26
]21:43 22 05:56(5)|20:52 29 06:56(7) |19:39 21 07:34(9) | 18:25 17 08:25(11)| 16:21 20 08:33 (12) | 15:53
15 | 05:01 05:35 (5) | 05:51 06:27 (7) | 06:46 07:15 (10) | 07:41 08:10 (11) | 07:41 08:15 (12) | 08:27
121:42 26 06:07(6) | 20:50 29 06:56(7) | 19:36 17 07:32(9) | 18:23 15 08:25(11) | 16:19 18  08:33(12) | 15:53
16 | 05:02 05:37 (5) | 05:52 06:26 (7) | 06:48 07:16 (10) | 07:43 08:12 (11) | 07:43 08:17 (12) | 08:28
|21:41 28 06:10(6) | 20:47 29 06:55(7) [ 19:3¢ 13 07:29(10)| 18:20 12 08:24(11)| 16:18 16 08:33(12) ) 15:53
17 | 05:03 05:38 (5) | 05:54 06:26 (7) | 06:50 07:18 (10) | 07:44 08:14 (11) | 07:44 08:19 (12) | 08:29
121:40 27 06:11(6)]20:45 30 06:56(7) 119:31 10 07:28 (10) | 18:18 9 08:23(11)| 16:16 13  08:32(12) | 15:53
18 | 05:05 05:39 (5) | 05:56 06:27 (7) { 06:51 07:20 (10) | 07:46 08:16 (11) | 07:46 08:21 (12) | 08:30
121:39 26 06:12(6) | 200143 29 06:56 (7) | 19:29 7 07:27 (10) | 18:16 5 08:21(11) | 16:15 11  08:32(12) [ 15:53
19 | 05:06 05:40 (5) | 05:58 06:28 (7) | 06:53 07:22 (10) | 07:48 08:18 (11) | 07:48 08:23 (12) | 08:31
[21:37 26 06:13(6) | 20:141 27 06:55(7) | 19:26 3 07:25(10) | 18:13 2 08:20 (11) | 16:13 8 08:31(12) | 15:54
20 | 05:07 05:56 (6) | 05:59 06:30 (7) | 06:55 | 07:50 | 07:50 08:26 (12) | 08:32
121:36 18 06:14(6) | 20:39 33 07:32(9) | 19:24 | 18:11 | 16:12 6 08:32(12) | 15:54
21 } 05:09 05:55 (6) | 06:01 06:32 (7) | 06:57 | 07:52 | 07:52 08:28 (12) | 08:32
121:35 20 06:15(6) | 20:36 40 07:37(9) | 19:21 | 18:09 | 16:10 3 08:31(12) | 15:54
22 | 05:10 05:55 (6) | 06:03 06:34 (7) | 06:58 | 07:54 | 07:54 | 08:33
|21:33 20 06:15(6) § 20:3¢ 41 07:39(9) | 19:19 | 18:06 | 16:09 | 15:55
23 | 05:12 05:55 (6) | 06:05 06:35 (7) | 07:00 | 07:56 | 07:56 | 08:33
|21:32 21 06:16(6) § 20:32 43 07:40(9) | 19:16 | 18:04 | 16:08 | 15:55
24 | 05:13 05:54 (6) | 06:07 06:37 (7) | 07:02 | 07:58 | 07:57 | 08:34
|21:30 22 06:16(6) | 20:30 43 07:42(9) | 19:14 | 18:02 | 16:06 | 15:56
25 | 05:15 05:54 (6) | 06:08 06:39 (7} | 07:04 | 08:00 | 07:59 | 08:34
121:29 23 06:17(6) [ 20:27 42 07:43(9) | 19:11 ] 18:00 | 16:05 | 15:56
26 | 05:16 05:53 (6) | 06:10 06:40 (7) | 07:06 | 08:02 | 08:01 | 08:35
|21:27 24 06:17(6) | 20:25 40 07:43 (9) | 19:09 | 17:58 | 16:04 | 15:57
27 | 05:18 05:54 (6) | 06:12 06:42 (7) | 07:07 | 07:04 | 08:03 | 08:35
]21:26 24 06:18 () | 20:23 37 07:44(9) | 19:06 | 16:55 | 16:03 | 15:58
28 | 05:20 05:53 (6) | 06:14 07:08 (9) | 07:09 | 07:06 | 08:04 | 08:35
]21:24 25 06:18(6) [ 20:20 37  07:45(9) | 19:04 | 16:53 | 16:02 | 15:58
29 | 05:21 05:55 (6) | 06:16 07:06 (9) | 07:11 | 07:08 | 08:06 | 08:35
]21:23 23 06:18(6) | 20:18 39 07:45(9) | 19:01 | 16:51 | 16:01 ] 15:59
30 | 05:23 05:56 (6) | 06:17 07:06 (9) | 07:13 | 07:09 | 08:08 1 08:35
|21:21 22 06:18(6) | 20:15 39 07:45(9) | 18:59 | 16:49 | 16:00 | 16:00
31| 05:25 05:58 (6) | 06:19 07:05 (9) | | 07:11 | | 08:35
]21:19 20 06:18(6) [20:13 41  07:46(9) | | 16:47 | | 16:01
Sonnenscheinstunden | 514 | 462 | 384 | 330 | 259 ] 232
astr.max.mogl.Beschattung | 826 | 917 | 552 | 233 | 358 i
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (S5:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
Mo
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{ro)&t: Beschrelbung: Lizenzierter Anwender: B
19-095-GBK-02  Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieaniagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10

DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744
=

(SHADOW - Kalender

\Berechnung: GesamtbelastungSchattenrezeptor: J - 10 10 )
(Voraussetzungen fiir Berechnung des Schattenwurfs h
Referenzjahr fir Kalender 2019

Die dargesteliten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfalisrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3anuar |Februar |M#rz  |April | Mai | Juni 1 Juli |August | Sep &0 | 4
1108:36 10:18(2) | 08:06 | 07:08 | 06:53 05:43 04:52 | 0447 [05:26 | 06:21 07:15 | 07:13 | 08:09
116:02 26 10:44(2) | 16:53 | 17:50 | 19:49 20:45 21:36 |2152 | 2117 20:11 18:56 | 16:45 | 15:59
2108:35 10:18(2) | 08:04 | 07:06 | 06:50 05:41 04:51 | 0447 | 05:28 06:23 07:17 | 07:15 | 08:11
116:03 25 10:43(2) | 16:55  |17:52 | 19:51 20:47 21:37 |2152 [ 21116 20:08 18:54 | 16:43 | 15:58
3108:35 10:19(2) | 08:03 | 07:04 | 06:48 05:39 04:50 | 0448 | 05:29 06:24 | 07:18  |07:17 | 0B:12 10:15 (2)
116:04 24 10:43(2) | 16:57 | 17:54 | 19:53 | 20:49 21:38 | 2151 (2114 | 20:06 18:51 | 16141 | 15:57 5 10:20(2)
4]08:35 10:21(2) | 08:01 | 07:01 | 06:45 05:37 04:49 | 0449 [ 05:31 06:26 07:20 | 07:19 | 08:14 10:12 (2)
116:06 23 10:44(2) | 16:59 | 17:56 | 19:54 20:50 21:40  |2L:51 | 2112 20:03 18:49  [16:39 | 15:57 11 10:23(2)
5]08:35 10:21(2) | 07:59 | 06:59 | 06:43 05:35 04:48 | 0450 | 05:33 06:28 07:22  |07:21 | 08:15 10:11 (2)
116:07 22 10:43(2) |17:00 | 17:58 | 1956 20:52 2141|2150 | 21:10 20:01 18:47  |16:37 | 15:56 14 10:25(2)
6]08:34 10:23(2) | 07:57 | 06:57 | 06:41 05:32 04:47 | 0450 | 05:35 06:30 07:24 | 07:23 | 08:17 10:10 (2)
116:08 20 10:43(2) |17:03 | 17:59 | 19:58 20:54  |21:42  |20:50 [ 24:08 19:59 18:44 | 16:35 | 15:55 17 10:27(2)
7108:34 10:24(2) | 07:55 | 06:54 | 06:38 05:31 04:47 | 0451 ] 05:36 06:32 | 07:26  |07:25 | 08:18 10:09 (2)
116:10 18 10:42(2) | 17:05 | 18:01 | 20:00 20:56 2143|2149 | 21:06 19:56 | 18:42  |16:33 | 15:55 19 10:28(2)
808:33 10:25(2) | 07:53 | 06:52 | 06:36 05:29 04:46 | 0452 [ 05:38 06:33 07:28 | 07:27 | 08:19 10:09 (2)
116:11 16 10:41(2) | 17:07 | 18:03 | 20:02 20:58  |21:44 2148 |21:04 19:54 18:30  [16:31  [15:54 21 10:30(2)
9| 08:33 10:27(2) | 07:52 | 06:49 | 06:33 05:27 | 04:45 | 0453 [ 05:40 06:35 07:29 | 07:29 | 08:21 10:09 (2)
116:12 13 10:40(2) | 17:09 | 18:05 | 20:04 20:59 | 2145|2148 | 21:02 19:51 18:37  |16:29 | 1554 22 10:31(2)
10 | 08:32 10:30(2) | 07:50 | 06:47 | 06:31 | 05:25 [ 04:45 | 0455 | D5:42 06:37 07:31  |07:31 | 08:22 10:08 (2)
|16:14 9 10:39(2) | 17:12 | 18:07 | 20:06 21:01 |21:46 2147 [ 21:00 19:49 18:34 | 16:28 [ 15:54 23 10:31(2)
11| 08:32 07:48 | 06:45 | 06:28 05:23 | 04:44 | 0456 | 05:43 06:39 07:33  |07:33 | 08:23 10:09 (2)
| 16:15 17:14 | 18:09 | 20:08 21:03  |21:47 {2146 | 20:58 19:46 18:32  |16:226 | 1553 24 10:33(2)
12 | 08:31 [07:46 | 06:42 | 06:26 05:21 | D444 | 0457 05:45 06:41 07:35  |07:35 | 08:24 10:08 (2)
16:17 |17:16 | 18:11 20:09 21:05  j21:47 {2145 20:56 19:44 18:30 | 16224 | 15:53 26 10:34(2)
13 | 08:30 |07:44 | 06:40 06:24 05:19 | 0444 {0458 05:47 06:42 07:37  |07:37 | 08:25 10:08 (2)
16:18 117:18 | 18:13 20:11 21:07  j2148 | 21:44 20:54 19:41 | 1827 | 16:22 | 1553 27 10:35(2)
14 | 08:29 |07:42  106:37 | 06:21 05:17 | 0443 | 04:59 05:49 06:44 07:39  |07:39 | 08:27 10:08 (2)
| 16:20 |17:20 | 18:15 20:13 21:08 | 2149 | 2143 20:52 19:39 18:25  [16:21 | 1553 27 10:35(2)
15 | 08:28 107:39 | 06:35 06:19 05:16 | 0443 |05:00 05:50 06:46 07:41 | 07:41 08:27 10:09 (2)
16:22 |17:22 | 1817 20:15 21:10 2149 f2142 20:50 19:36 | 1822 | 16119 15:53 27 10:36(2)
16 | 08:27 107:37 | 06:32 06:17 05:14 | 0443 | 05:02 05:52 06:48 | 07:43 | 07:43 08:28 10:09 (2)
16:23 |17:24 | 18:19 20:17 21:12 [21:50 f2u41 20:47 19:3¢ | 18:20 | 1618 1553 28 10:37(2)
17 | 08:26 107:35 | 06:30 06:14 | 05:12 | 0443 ] 05:03 05:54 06:49 | 07:44 | 07:45 08:29 10:09 (2)
16:25 117:26 | 18:21 20:19 21:13 |21:51 }21:40 20:45 19:31 | 1818 | 16:16 | 15:53 28  10:37(2)
18 | 08:25 107:33 | 06:27 06:12 05:11 | 0442 105:04 05:56 06:51 | 07:46 | 07:46 08:30 10:10 (2)
16:27 117:28 | 18:23 20:21 21:15  |21:51 j21:39 20:43 19:29 | 1815 | 16114 15:53 28 10:38(2)
19 | 08:24 107:31 | 06:25 06:10 05:09 | 04:42 05:06 05:58 06:53 | 07:48 | 07:48 08:31 10:10 (2)
16:29 117:30 | 18:24 20:23  |21:17 | 2152 21:37 20:41 19:26 | 18:113 | 1613 15:53 29 10:39(2)
20 | 08:23 107:29 | 06:23  |06:07 | 05:07 | 0442 05:07 05:59 {06:55 | 07:50 | 07:50 08:32 10:10 (2)
16:30 117:32 | 18:26  |20:24 | 21:18 | 2152 21:36 20:39  [19:24 | 18111 | 1612 15:54 29 10:39(2)
21 | 08:22 107:27 | 06:20 06:05 | 05:06 | 0443  ]05:09 | 06:01 06:57 | 07:52 | 07:52 08:32 10:11 (2)
16:32 {17:3¢ | 18:28 20:26 |21:20  |21:52 2135 | 20:36 19:21 | 18:09 | 16:10 15:54 29 10:40(2)
22| 08:21 107:24 06:18 06:03 | 05:04 | 04:43 05:10 06:03 06:58 | 07:54 | 07:54 08:33 10:11 (2)
16:34 117:36 18:30 2028|2122 | 2152 21:33 20:34 19:19 | 18:06 | 16:09 15:54 29 10:40(2)
23| 08:19 107:22 06:15 06:00 | 05:03 | 04143 05:12 06:05 }07:00 | 07:56 07:56 | 08:33 10:12 (2)
| 16:36 }17:38 18:32 20:30  |21:23 | 2153 21:32 20:32 (19:16 | 18:04 16:08 | 15:55 29 10:41(2)
24 | 08:18 107:20 06:13 05:58 | 05:02 | 04:43 05:13 06:07 |07:02 | 07:58 07:57 | 08:34 10:12 (2)
16:38 | 17:40 18:3¢  |20:32 | 2L1:25 | 21:53 21:31 20:30 | 19:24 | 18:02 | 16:06 15:55 29 10:41(2)
25| 08:17 |07:18 06:10 05:56 | 05:00 | 04143 05:15 06:08  |07:04 | 08:00 07:59 08:34 10:13(2)
16:40 | 17:42 18:36 20:3¢ | 21:26 | 21:53 21:29 20:27  |19:11 | 18:00 16:05 15:56 29 10:42(2)
26 | 08:15 | 07:15 06:08 05:54 | 04:59 | 0444 05:16 06:10 | 07:06 | 08:02 08:01 08:35 10:13 (2)
16:42 | 17:44 18:38 20:36 | 21:28 21:53 21:27 20:25  [19:09 | 17:58 16:04 15:57 29 10:42(2)
27 | 08:14 107:13 06:05 05:51 | 04:58 04:44 05:18 06:12  |07:07 | 07:04 08:03 08:35 10:14 (2)
16:44 | 17:46 18:39  20:37 | 21:29 21:53 21:26 |20:23 [ 19:06 | 16:55 16:03 1557 28 10:42(2)
28| 08:12 | 07:11 06:03 05:49 | 0456 | 0445 | 05:19 06:14 | 07:09 | 07:06 08:04 08:35 10:14 (2)
16:45 | 17:48 18:41 20:39 | 21:31 2153 | 21:24 20:20 [ 19:04 | 16:53 16:02 15:58 28 10:42(2)
29 | 08:11 | 06:00 05:47 | 04:55 04:45 05:21 06:16  |07:11 | 07:08 08:06 08:35 10:15 (2)
16:47 | 18:43 2041 | 21:32 21:53 21:23 |20:48  [19:01 | 16:51 16:01 15:59 28 10:43(2)
30 | 08:09 | 05:58 | 05:45 | 04:54 04:46 05:23 | 06:17  |07:13 | 07:10 08:08 08:35 10:16 (2)
| 16:49 | 18:45  |20:43 | 21:33 21:52 21:21 |20:15 |18:559  [16:49 | 16:00 16:00 27 10:43(2)
31| 08:08 | 06:55 | | 04:53 05:24 | 06:19 | 107:11 | | 08:35 10:17 (2)
16:51 | 19:47 | |21:35 21019 [20:43 | 116:47 | 16:01 26 10:43(2)
Sonnenscheinstunden | 248 | 271 365 | 419 | 494 511 515 | 462 | 384 ] 330 | 25% 232
astr.max.mégl.Beschattung 196 | | | | | | | 716
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag imMonat  Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
o _J
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Gr_Djekt:

19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de
Berechnet:

28.08.2019 10:21/3.2.744

A

.
(SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: K - 10 11

AN

Referenzjahr fiir Kalender

| Januar

1]08:35

835
6:04

606

8

9
10
11
12
13
14
15

16

|
|
I
|
|
|
6|
I
|
|
|
|
|
|
I
|
|
I
|
|
|
|
I
|
17 |
|
|
I
|
|
|
21|
|
22|
|
23|
|
24 |
|
25|
|640
26 |
|
27 |
|
28 |
|
29 |
|
30|
|
31
|

Sonnenscheinstunden | 248
astr.max.mégl.Beschattung |

Tag im Monat Sonnenaufgang

M

62
64
63
64
65

65

62
61

41
42
42
43
43
43
44
46
48
49
51

1579
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

| Februar

12:57 (6) | 08:
15:27 (5) | 16: 53
12:57 (6) | 08:
15:28 (5) | 16: 55
12:58 (6) | 08:02
15:29 (5) | 16:57
12:58 (6) | 08:01
15:30 (5) | 16:59
12:59 (6) | 07:59
15:32 (5) | 17:01
13:00 (6) | 07:57
15:33 (5) | 17:03
13:01 (6) | 07:55
15:34 (5) | 17:05
13:02 (6) | 07:53
15:35 (5) | 17:07
13:03 (6) | 07:51
15:35 (5) | 17:09
13:04 (6) | 07:49
15:35 (5) | 17:11
13:06 (6) | 07:47
15:37 (5) | 17:14
13:08 (6) | 07:45
15:37 (5) | 17:16
13:09 (6) | 07:43
15:37 (5) | 17:18
13:11 (6) | 07:41
15:38 (5) | 17:20
13:13 (6) | 07:39
15:37 (5) | 17:22
13:16 (6) | 07:37
15:38 (5) [ 17:24
15:08 (5) | 07:35
15:39 (4) | 17:26
15:09 (5) | 07:33
15:44 (4) | 17:28
15:09 (5) | 07:31
15:46 (4) | 17:30
15:10 (5) | 07:29
15:49 (4) | 17:32
15:11 (5) | 07:26
15:52 (4) | 17:34
15:11 (5) | 07:24
15:53 (4) | 17:36
15:13 (5) | 07:22
15:55 (4) | 17:38
15:13 (5) | 07:20
15:56 (4) | 17:40
15:15 (5) | 07:18
15:58 (4) | 17:42
15:16 (5) | 07:15
15:59 (4) | 17:44
15:16 (4) | 07:13
16:00 (4) | 17:46
15:16 (4) | 07:11
16:02 (4) | 17:48
15:15 (4) |

16:03 (4) |

15:15 (4) |

16:04 (4) |

15:14 (4) |

16:05 (4) |

| 271
|

(SS:MM)
Sonnenuntergang (SS:MM)

52
53
55
55
57
57
58
58
58
65
70
75
79
82
85
87
89
89
89

83
81
78
74
69
63

2023

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

Die dargesteliten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfliche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Médrz

15:13 (4) | 07:08
16:05 (4) | 17:50
15:13 (4) | 07:06
16:06 (4) | 17:52
15:13 (4) | 07:04
16:08 (4) | 17:54
15:13 (4) | 07:01
16:08 (4) | 17:56
15:12 (4) | 06:59
16:09 (4) | 17:57

15:12 (4) | 06:57
16:08 (4) | 17:59
15:12 (4) | 06:54
16:10 (4) | 18:01
15:12 (4) | 06:52
16:10 (4) | 18:03
15:12 (4) | 06:49
16:10 (4) | 18:05
15:11 (4) | 06:47
16:43 (3) | 18:07
15:11 (4) | 06:45
16:45 (3) | 18:09
15:11 (4) | 06:42
16:48 (3) | 18: 11
15:11 (4) | 06:

16:50 (3) | 18: 13
15:11 (4) | 06:37
16:52 (3) | 18:15
15:12 (4) | 06:35
16:55 (3) | 18:17
15:11 (4) | 06:32
1656 (3) | 18: 19
15:12 (4) | 06:

16:58 (3) | 18: 21
15:12 (4) | 06:27
1659 (3) | 18:22
15:13 {4) | 06:25
17:00 (3) | 18:24
15:13 (4) | 06:22
16:59 (3) | 18:26
15:14 (4) | 06:20
17:00 (3) | 18:28
15:15 (4) | 06:18
17:00 (3) | 18:30
15:15 (4) | 06:15

16:59 (3) | 18:32
15:17 (4) | 06:13
16:59 (3) | 18: 34
15:18 (4) | 06:1
16:59 (3) | 1s

5
10
14
17
21
24
27
30
30
30
34
38
5|
43
45

558

| April

15:25 (4) | 06:53
16:54 (3) | 19:49
15:28 (4) | 06:50
16:53 (3) | 19:51
15:31 (4) | 06:48
16:50 (3) | 19:53
16:37 (3) | 06:45
16:47 (3) | 19:54
| 06:43
| 19:56
| 06:41
| 19:58
| 06:38
| 20:00
| 06:36
| 20:02
| 06:33
| 20:04
| 06:31
| 20:06
06 28

=%
HOO®

HH»—leNHNDN

17:51 (1)
17:56 (1) |
17:48 (1) | 06
17:58 (1) | 20:2
17:45 (1) | 06:09
18:00 (1) | 20:2
17:44 (1) | 06

88888888%8888

17312 | 05
18:14 (2) | 20: 43
18:30 (2) |
19:15 (2) |
| 419
|

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

47

50
51
52
53
53
53
53
53
53
52
52
51
51

49

47
45
43
41
38
35
32
28
23
16

1219

18:28 (2) | 05:43
19:15 (2) | 20:45
18:28 (2) | 05:41
19:16 (2) | 20:47
18:26 (2) | 05:39
19:16 (2) | 20:48
18:26 (2) | 05:36
19:17 (2) } 20:50
18:25 (2) | 05:34
19:17 (2) | 20:52
18:24 (2) | 05:32
19:17 (2) | 20:54
18:24 (2) | 05:30
19:17 (2) | 20:56
18:23 (2) | 05:29
19:16 (2) | 20:58
18:23 (2) | 05:27
19:16 (2) | 20:59
18:23 (2) | 05:25
19:16 (2) | 21:01
18:22 (2) | 05:23
19:15 (2) | 21:03
18:23 (2) | 05:21
19:15 (2) | 21:05
18:23 (2) | 05:19
19:15 (2) | 21:06
18:23 (2) | 05:17
19:14 (2) | 21:08
18:23 (2) | 05:16
19:14 (2) | 21:10
18:24 (2) | 05:14
19:13 (2) | 21:12
18:23 (2) | 05:12
19:11 (2) | 21:13
18:24 (2) | 05:11
19:11 (2) | 21:15
18:25 (2) | 05:09
19:10 (2) | 21:17
18:26 (2) | 05:07
19:09 (2) | 21:18
18:26 (2) | 05:06
19:07 (2) | 21:20
18:28 (2) | 05:04
19:06 (2) | 21:21
18:29 (2) | 05:03
19:04 (2) | 21:23
18:31 (2) | 05:02
19:03 (2) | 21:25
18:33 (2) | 05:00
19:01 (2) | 21:26
18:35 (2) | 04:59
18:58 (2) | 21:28
18:39 (2) | 04:58
18:55 (2) | 21:29
18:46 (2) | 04:56
18:48 (2) | 21:30

| 04:55

| 21:32

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

| Juni

| 04:52
| 21:36
| 04:51
121:37
| 04:50
| 21:38
| 04:49
| 21:39
| 04:48
| 21:41
| 04:47
| 21:42
| 04:47
| 21:43
| 04:46
| 21:44
| 04:45
| 21:45
| 04:45
| 21:46
| 04:44
| 21:46
| 04:44
| 21:47
| 04:44
| 21:48
| 04:43
| 21:49
| 04:43
| 21:49
| 04:43
| 21:50
| 04:43
| 21:50
| 04:42
| 21:51
| 04:42
| 21:51
| 04:42
| 21:52
| 04:43
] 21:52
| 04:43
| 21:52
| 04:43
| 21:53
| 04:43
| 21:53
| 04:43
| 21:53
| 04:44
| 21:53
| 04:44
| 21:53
| 04:45
| 21:53
| 04:45
| 21:52
| 04:46
| 21:52

|
|
| 511
I
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’fr;)ekt: Beschreibung: Lizenzierter Anwender:
19-095-GBK-02  Schattenwurfgutachten fir die Errichtung und den Betrieb neuer Windenergieanlagen T&H Ingenieure GmbH
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf Bremerhavener HeerstraBe 10
DE-28717 Bremen
+49 (0) 421 79 400 600

info@th-ingenieure.de
Berechnet:
28.08.2019 10:21/3.2.744

VA

.
(SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: K - 10 11

J\

Referenzjahr fiir Kalender

e

Tag im Monat ~ Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

(Voraussetzungen fiir Berechnung des Schattenwurfs

2019

Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Zeitpunkt (§S:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

| Juli jAugust | September [ Oktober | November | Dezember
1} 04:46 | 05:26 | 06:21 18:22 (2) | 07:15 | 07:13 14:40 (4) | 08:09 12:50 (6)
| 21:52 | 21:17 | 20:11 52  19:14 (2) | 18:56 | 16:45 72 16:15(3) | 15:59 56 15:19(5)
2| 04:47 | 05:28 | 06:23 18:21 (2) | 07:16 | 07:15 14:40 (4) | 08:11 12:49 (6)
| 21:52 | 21:15 | 20:08 53  19:14(2) | 18:54 | 16:43 68 16:13(3)}| 15:58 57 15:18(5)
3] 04:48 | 05:29 | 06:24 18:21 (2) | 07:18 | 07:17 14:40 (4) | 08:12 12:48 (6)
[ 21:51 | 21:14 | 20:06 53  19:14 (2) | 18:51 | 16:41 60 16:11(3) | 15:57 60 15:19(5)
4] 04:49 | 05:31 | 06:26 18:20 (2) | 07:20 | 07:19 14:40 (4) | 08:14 12:48 (6)
} 21:51 | 21:12 | 20:03 53  19:13(2) | 18:49 ] 16:39 59  15:39 (4) | 15:57 62 15:20 (5)
5] 04:50 | 05:33 | 06:28 18:20 (2) | 07:22 | 07:21 14:42 (4) | 08:15 12:47 (6)
| 21:50 | 21:10 | 20:01 53  19:13(2) | 18:46 | 16:37 58 15:40 (4) | 15:56 62 15:19(5)
6| 04:50 | 05:35 | 06:30 18:20 (2) | 07:24 | 07:23 14:42 (4) | 08:17 12:47 (6)
| 21:50 | 21:08 | 19:58 53 19113 (2) | 18:44 | 16:35 57 15:39(4) | 15:55 64 15:20(5)
7 1 04:51 | 05:36 ] 06:32 18:20 (2) | 07:26 | 07:25 14:42 (4) | 08:18 12:47 (6)
| 21:49 | 21:06 | 19:56 53  19:113(2) | 18:42 | 16:33 57 15:39(4) | 15:55 64  15:20 (5)
8| 04:52 ] 05:38 | 06:33 18:19 (2) | 07:27 | 07:27 14:42 (4) | 08:19 12:47 (6)
| 21:48 | 21:04 | 19:54 52 19:11(2) | 18:39 | 16:31 56  15:38 (4) | 15:54 65  15:20 (5)
9] 04:53 | 05:40 ] 06:35 1B:20 (2) | 07:29 | 07:29 14:43 (4) | 08:21 12:47 (6)
| 21:48 | 21:02 | 19:51 51  19:11(2) | 18:37 | 16:29 55 15:38(4) | 15:54 64 15:19(5)
10 | 04:54 | 05:42 | 06:37 18:20 (2) | 07:31 ] 07:31 14:43 (4) | 08:22 12:46 (6)
| 21:47 | 21:00 ] 19:49 50 19:10(2) | 18:34 | 16:28 54  15:37 (4) | 15:54 64 15:18 (5)
11 | 04:56 | 05:43 { 06:39 18:19 (2) | 07:33 17:11 (3) | 07:33 14:45 (4) | 08:23 12:47 (6)
| 21:46 | 20:58 | 19:46 50 19:09 (2) | 18:32 10 17:21(3) | 16:26 52 15:37 (4) | 15:53 64 15:19(5)
12 | 04:57 | 05:45 | 06: 40 18:20 (2) | 07:35 16:05 (4) | 07:35 14:45 (4) | 08:24 12:47 (6)
| 21:45 | 20:56 | 19: 48 19:08 (2) | 18:30 35  17:24(3) | 16:24 52 15:37 (4) | 15:53 64 15:18(5)
13 | 04:58 | 05:47 | 06: 42 18:21 (2) | 07:37 16:01 (4) | 07:37 14:46 (4) | 08:25 12:47 (6)
| 21:44 | 20:54 | 19: 41 46  19:07 (2) | 18:27 47  17:26 (3) | 16:22 50 15:36 (4) | 15:53 63 15:18 (5)
14 | 04:59 | 05:49 | 06: 18:22 (2) | 07:39 15:58 (4) | 07:3% 14:47 (4) | 08:26 12:47 (6)
| 21:43 | 20:52 | 19: 39 44 19:06 (2) | 18:25 55 17:27(3) | 16:21 48  15:35(4) | 15:53 63 15:17 (5)
15 | 05:00 | 05:50 | 06:46 18:22 (2) | 07:41 15:55 (4) | 07:41 14:48 (4) | 08:27 12:48 (6)
| 21:42 | 20:50 | 19:36 42 19:04 (2) | 18:22 63 17:28 (3) | 16:19 47  15:35(4) | 15:53 61 15:17 (5)
16 | 05:02 | 05:52 | 06:48 18:23 (2) | 07:42 15:53 (4) | 07:43 14:49 (4) | 08:28 12:48 (6)
| 21:41 | 20:47 | 19:34 39  19:02 (2) | 18:20 69 17:29 (3) | 16:17 45 15:34 (4) | 15:53 62 15:17 (5)
17 | 05:03 | 05:54 18:46 (2) | 06:49 18:24 (2) | 07:44 15:51 (4) | 07:44 14:49 (5) | 08:29 12:48 (6)
| 21:40 | 20:45 15 19:01(2) | 19:31 37 19:01(2)] 18:18 74 17:30(3) | 16:16 44  15:33 (4) | 15:53 62 15:17 (5)
18 | 05:04 | 05:56 18:43 (2) | 06:51 18:26 (2) | 07:46 15:50 (4) { 07:46 14:48 (5) { 08:30 12:49 (6)
| 21:39 | 20:43 21 19:04 (2) | 19:29 33  18:59 (2) | 18:15 77 17:30(3) | 16:14 44  15:32(4) | 15:53 61 15:18 (5)
19 | 05:06 | 05:58 18:39 (2) | 06:53 18:26 (1) | 07:48 15:48 (4) | 07:48 14:48 () | 08:31 12:48 (6)
| 21:37 | 20:41 27 19:06(2) | 19:26 30 18:56 (1) | 18:13 80 17:30(3) | 16:13 43  15:31(4) | 15:53 61 15:17 (5)
20 | 05:07 | 05:59 18:37 (2) | 06:55 18:26 (1) ] 07:50 15:47 (4) | 07:50 14:48 (5) | 08:32 12:49 (6)
| 21:36 | 20:39 31 19:08(2) | 19:24 29 18:55(1){ 18:11 83 17:30(3) | 16:12 43 15:31 (4) | 15:54 62 15:18 (5)
21 | 05:09 | 06:01 18:35 (2) | 06:57 18:26 (1) j 07:52 15:46 (4) | 07:52 14:48 (5) | 08:32 12:50 (6)
| 21:35 ] 20:36 34 19:09(2) | 19:21 29  18:55 (1) | 18:09 84 17:30(3) | 16:10 42 15:30 (4) | 15:54 61 15:18 (5)
22 | 05:10 | 06:03 18:33 (2) | 06:58 18:26 (1) | 07:54 15:45 (4) | 07:54 14:47 (5) | 08:33 12:50 (6)
| 21:33 | 20:34 37 19:10(2)} 19:19 26 18:52 (1) { 18:06 87 17:30 (3) | 16:09 41  15:28 (4) | 15:54 61 15:18(5)
23| 05:12 | 06:05 18:32 (2) { 07:00 18:27 (1) | 07:56 15:44 (4) | 07:56 14:47 (5) | 08:33 12:51 (6)
| 21:32 | 20:32 35 19:11(2) | 19:16 23 18:50 (1) 18:04 88 17:30(3) | 16:08 40  15:27 (4) | 15:55 61  15:19(5)
24 | 05:13 | 06:07 18:30 (2) | 07:02 18:26 (1) | 07:58 15:43 (4) | 07:57 14:47 (5) | 08:34 12:51 (6)
| 21:30 | 20:29 42 19:112(2) | 19:14 21 18:47 (1) | 18:02 90 17:30(3) | 16:06 38 15:25(4) | 15:55 61  15:19(5)
25 ] 05:15 | 06:08 18:28 (2) { 07:04 18:27 (1) | 08:00 15:42 (4) | 07:59 14:46 (5) | 08:34 12:51 (6)
| 21:29 | 20:27 44 19:12(2) | 19:11 18  18:45 (1) | 18:00 90 17:29(3) | 16:05 37 15:23 (4) | 15:56 62 15:20(5)
26 | 05:16 | 06:10 18:27 (2) | 07:06 18:29 (1) | 08:02 15:41 (4) | 08:01 14:46 (5) | 08:35 12:52 (6)
| 21:27 1 20:25 46  19:13 (2) | 19:09 13 18:42 (1) | 17:57 89 17:28 (3) | 16:04 34 15:20 (4) | 15:57 61 15:21(5)
27 1 05:18 | 06:12 18:27 (2) | 07:07 18:31 (1) | 07:04 14:41 (4) | 08:03 12:57 (6) | 08:35 12:53 (6)
| 21:26 | 20:22 47  19:14 (2) | 19:06 9 18:40 (1) | 16:55 87 16:26 (3) | 16:03 38  15:17 (5) | 15:57 61  15:22(5)
28 | 05:19 | 06:14 18:26 (2) | 07:09 18:34 (1) | 07:06 14:41 (4) | 08:04 12:54 (6) | 08:35 12:53 (6)
| 21:24 | 20:20 49  19:15(2) | 19:04 4 18:38 (1) | 16:53 85  16:25(3) | 16:02 45 15:17 (5) | 15:58 62 15:22(5)
29| 05:21 | 66:15 18:24 (2) { 07:11 | 07:07 14:41 (4) | 08:06 12:52 (6} | 08:35 12:54 (6)
| 21:22 ] 20:18 50 19:14(2) ] 19:01 | 16:51 82 16:22(3) 1 16:01 50 15:18 (5) | 15:59 62 15:23(5)
30 | 05:23 ] 06:17 18:24 (2) | 07:13 | 07:09 14:41 (4) | 08:08 12:51 (6) | 08:35 12:55 (6)
| 21:21 | 20:15 51 19:15(2) } 1B:59 | 16:49 79 16:20 (3) | 16:00 53  15:18(5) | 16:00 61 15:24 (5)
31} 05:24 | 06:19 18:23 (2) | | 07:11 14:41 () | | 08:35 12:55 (6)
| 21:19 j 20:13 52 19:115(2) | | 16:47 75 16:18(3) | | 16:01 63 15:25(5)

Sonnenscheinstunden | 515 | 462 | 384 { 330 | 259 | 232
astr.max.mégl.Beschattung | | 585 | 1064 | 1529 | 1482 | 1917
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r‘P:tvjekt:

19-095-GBK-02

Beschreibung:
Schattenwurfgutachten fiir die Errichtung und den Betrieb neuer Windenergieanlagen
im Rahmen des Repowering-Vorhabens im Windpark Kesdorf

Lizenzlerter Anwender:

T&H Ingenieure GmbH
Bremerhavener HeerstraBe 10
DE-28717 Bremen

+49 (0) 421 79 400 600
info@th-ingenieure.de

Berechnet:

28.08.2019 10:21/3.2.744

e <
SHADOW - Kalender
\Berechnung: GesamtbelastungSchattenrezeptor: L - 10 12 )
(Voraussetzungen fiir Berechnung des Schattenwurfs R
Referenzjahr fiir Kalender 2019
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Miéirz | April | Mai | Juni
10835 | 08:06 ] 07:08 16:49 (11) | 06:53 19:09 (10) | 05:43 19:41 (7) | 04:52 20:50 (6)
] 16:02 | 16:53 117:50 31 17:20(11) | 19:49 14  19:23(9) | 20:45 29 20:10(5) | 21:36 13 21:03(6)
2108:35 | 08:04 | 07:06 16:49 (11) | 06:50 19:06 (10) | 05:41 19:41 (7) | 04:51 20:49 (6)
] 16:03 | 16:55 J17:52 31 17:20(11) | 19:51 20 19:26(9) | 20147 29 20:10(5) | 21:37 15 21:04(6)
3(08:35 | 08:02 | 07:04 16:48 (11) | 06:48 19:03 (10) | 05:39 19:42 (7) | 04:50 20:49 (6)
| 16:05 | 16:57 )17:54 31 17:19(11) [ 19:52 24 19:27(10) { 20:48 28 20:10(5) | 21:38 16  21:05(6)
4]08:35 | 08:01 16:27 (12) | 07:01 16:48 (11) | 06:45 19:01 (10) | 05:36 19:42 (7) | 04:49 20:49 (6)
| 16:06 | 16:59 3 16:30(12) | 17:55 32 17:20(11) [ 19:54 28 19:29(9)120:50 27 20:09(7)]21:39 18 21:07(6)
510834 | 07:59 16:25 (12) | 06:59 16:48 (11) | 06:43 19:00 (10) § 05:34 19:42 (7) | 04:48 20:48 (6)
|16:07 | 17:01 8 16:33(12) | 17:57 31 17:19(11)|19:56 30 19:30(10) ] 20:52 26 20:08(7)]21:40 20  21:08 (6)
610834 | 07:57 16:24 (12) | 06:56 16:48 (11) | 06:40 18:58 (10) | 05:32 19:42 (7) | 04:47 20:47 (6)
|16:08 {17:03 11 16:35(12) | 17:59 30 17:18(11) [ 19:58 32 19:30(10)}20:54 26 20:08(7)|21:42 21 21:08(6)
7108:3¢ | 07:55 16:23 (12) | 06:54 16:48 (11) | 06:38 18:57 (10) | 05:30 19:43 (7) | 04:47 20:48 (6)
|16:10 | 17:05 14 16:37(12) | 18:01 29 17:17(11) | 20:00 34 19:31(10) ] 20:56 24 2007 (7) | 21:43 22 21:10(6)
8(08:33 | 07:53 16:22 (12) ] 06:52 16:49 (11) | 06:36 18:56 (10) { 05:29 19:43 (7) | 04:46 20:47 (6)
|16:11  117:07 16 16:38(12) | 18:03 27 17:16(11) (20:02 35 19:31(10)]20:57 23 20106 (7) | 21:44 23 21:10(6)
90833 |07:51 16:22 (12) | 06:49 16:50 (11) | 06:33 18:55 (10) | 05:27 19:44 (7) | 04:45 20:47 (6)
|16:12  {17:09 19 16:41(12) | 18:05 24 17:14(11) [20:04 37 19:32(10)j20:59 20 20:04 (7) | 21:45 24 21:11(6)
10 ] 08:32 | 07:49 16:21 (12) | 06:47 16:52 (11) | 06:31 18:55 (10) | 05:25 19:46 (7) | 04:45 20:47 (6)
|16:14  J17:11 22 16:43(12) [18:07 21 17:13(11)|20:06 37 19:32(10) | 21:01 18 20:04(7) [21:45 25 21:12(6)
110831 | 07:47 16:21 (12) | 06:44 16:54 (11) | 06:28 18:54 (10) | 05:23 19:48 (7) | 04:44 20:47 (6)
[16:15  }17:13 24 16:45(12) | 18:09 18 17:12(11) [20:07 37 19:31(10) | 21:03 14 20:02(7)|21:46 26 21:13(6)
12 08:31 | 07:45 16:22 (12) | 06:42 16:56 (11) | 06:26 18:54 (10) | 05:21 19:49 (7) | 04:44 20:47 (6)
|16:17 | 17:16 23 16:45(12) [ 18:11 12 17:08(11) | 20:09 38 19:32(10) | 21:05 10 19:59(7)|21:47 26 21:13(6)
13 08:30 | 07:43 16:22 (12) | 06:40 | 06:24 18:54 (10) | 05:19 | 04:44 20:47 (6)
|16:18 | 17:18 23 16:45(12) | 18:13 ]20:11 38 19:32(10) | 21:06 |21:48 26 21:13(6)
141 08:29 | 07:41 16:22 (12) | 06:37 | 06:21 18:53 (10) | 05:17 | 04:43 20:47 (6)
116:20 | 17:20 23 16:45(12) | 18:15 ]20:13 38 19:31(10) | 21:08 121:49 27 21:14(6)
151 08:28 | 07:39 16:22 (12) | 06:35 | 06:19 18:53 (10) | 05:16 | 04:43 20:47 (6)
116:22 |17:22 22 16:44 (12) | 18:17 |20:15 38 19:31(10) | 21:10 |21:49 27 21:14 ()
16 | 08:27 | 07:37 16:23 (12) | 06:32 | 06:16 18:53 (10) | 05:14 | 04:43 20:47 (6)
116:23 | 17:224 20 16:43(12) | 18:19 120:17 37 19:30(10) | 21:11 ]21:50 28 21:15(6)
17)08:26 | 07:35 16:24 (12) | 06:30 | 06:14 18:53 (10) | 05:12 | 04:43 20:48 (6)
|16:25 | 17:26 19 16:43(12) } 18:21 20:19 36 19:29 (10) | 21:13 |21:50 27 21:15(6)
18]08:25 | 07:33 16:26 (12) | 06:27 | 06:12 18:54 (10) | 05:11 | 04:43 20:48 (6)
116:27 | 17:28 15 16:41(12) | 18:22 120:21 34 19:28 (10) | 21:15 |21:51 27 21:15()
19 08:24 | 07:31 16:28 (12) | 06:25 | 06:09 18:54 (10) | 05:09 | 04:42 20:48 (6)
116:29 | 17:30 12 16:40 (12) | 18:24 120:22 34 19:28 (10) | 21:16 |21:51 27 21:15(6)
20| 08:23 | 07:29 | 06:22 | 06:07 18:55 (10) | 05:07 | 04142 20:48 (6)
116:30 | 17:32 | 18:26 |20:24 32 19:27(10) | 21:18 j21:52 28 21:16(6)
21108:22 [07:26 16:59 (11) | 06:20 | 06:05 18:55 (10) | 05:06 | 04:43 20:48 (6)
116:32 | 17:34 8 17:07 (11) | 18:28 |20:26 38 19:59(5) | 21:20 121:52 28 21:16(6)
22108:21 | 07:24 16:57 (11) | 06:17 | 06:03 18:56 (10) | 05:04 | 04:43 20:48 (6)
116:3¢ | 17:36 13 17:10 (11) | 18:30 120:28 41 20:01(5) | 21:21 j21:52 28 21:16(6)
23| 08:19 | 07:22 16:54 (11) | 06:15 | 06:00 18:58 (10) | 05:03 | 04:43 20:48 (6)
116:36 | 17:38 17 17:11(11) | 18:32 120:30 40 20:03(5) | 21:23 |21:52 28 21:16 (6)
24|08:18 | 07:20 16:53 (11) | 06:13 | 05:58 19:00 (10) | 05:02 | 04:43 20:49 (6)
116:38 | 17:40 21 17:14(11) | 18:34 120:32 40 20:05(5) | 21:24 |21:53 28 21:17(6)
25| 08:17 | 07:17 16:52 (11) | 06:10 | 05:56 19:02 (10) | 05:00 | 04:43 20:49 (6)
116:40 | 17:42 24 17:16 (11) | 18:36 120:3¢ 39 20:07(5) | 21:26 |21:53 27 21:16(6)
26| 08:15 | 07:15 16:50 (11) | 06:08 | 05:54 19:06 (10) | 04:59 | 04:44 20:50 (6)
| 16:42 | 17:44 28 17:18(11) | 18:37 120:35 32 20:08(5) | 21:27 |21:53 27 21:17(6)
27 [ 08:14 | 07:13 16:50 (11) | 06:05 ] 05:51 19:43 (7) | 04:58 | 04:44 20:50 (6)
116:43 | 17:46 29 17:19(11) | 18:39 120:37 27 20:10(5) | 21:29 |21:53 27 21:17(6)
28108:12 | 07:11 16:49 (11) | 06:03 | 05:49 19:42 (7) | 04:56 | 04:45 20:49 (6)
|16:45 | 17:48 30 17:19(11) | 18:41 120:390 29 20:11(5) | 21:30 |21:52 27 21:16(6)
29| 08:11 | | 06:00 18:16 (9) | 05:47 19:41 (7) | 04:55 20:56 (6) | 04:45 20:50 (6)
| 16:47 | | 18:43 3 18:19(9) ] 20:41 30 20:11(5) | 21:32 4 21:00(6) | 21:52 27 21:17 (6)
30108:09 | { 05:58 18:13 (9) | 05:45 19:41 (7) | 04:54 20:53 (6) | 04:46 20:51 (6)
|16:49 | { 18:45 7 18:20(9) | 20:43 30  20:11(S) | 21:33 8 21:01(6)|21:52 27 21:18(6)
31108:07 | 1 06:55 19:11(9) | | 04:53 20:52 (6) |
|16:51 | 119:47 11 19:22(9) | |21:3¢ 10 21:02(6) |
Sonnenscheinstunden | 248 | 2711 | 365 | 419 | 494 | 511
astr.max.mdogl.Beschattung | | 444 | 338 | 999 | 296 | 740
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (§5:MM) Schattenende (WEA mit letztem Schatten)
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